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HANDBOOK 


OF  SOME 


ENGINEERING  WORKS  IN  CANADA. 


In  the  preparation   of    thi.   work  the   following    book., 
•mong  others,  have  been  consulted  :- 
The  Statistical  Year  Book  of  Canada  (1904). 
The  Annual  Report   of    the   Department    of    RaUway,    and 

Canals  (1904). 
The  Montreal  Electrical  Handbook. 
American  Grain  Elevators  (John  S.  Metcalfe  Co.). 


BySiem    Ol    IU0    OU    Ajantcuwo.       «.»„        ^^^ 

nearly  two-thlrda  of  the  Dominion  of  Canada  with  wTaVerage  eleva- 
tion of  about  1,000  teet  above  the  level  of  the  eea -pre-eminently  a 
region  of  water  ways,  and  Including  thi  great  Laurentlan  Mountain 
range.  In  this  area  are  found  the  other  great  river  gystems.  the 
Nelson  and  the  Mackenzie. 

The  Western  division  may  be  divided  Into  two  sections.    The  first 
stretches  from  the  Red  River  Valley  to  the  Rocky  Mountains.    Hare 
between  the  latitude  of  49»  and  50»,  is  the  great  prairie  rising  in  the 
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The  Dominion  of  Canada  extends  from  42°  N.  latitude  (the  lati- 
tude of  Constantinople)  to  the  Arctic  Ocean,  and  from  60»  W.  lomd- 
tude  to  140»  W.  longitude.  ^ 

It  Includes  the  various  provinces  of  Quebec,  Ontario.  New  Bruns- 
wick. Nova  Scotia.  Prince  Edward  Island.  British  Columbia,  Mani- 
toba North  West  Territories,  Yukon  Territories  and  Ungava.  This 
territory,  nearly  as  large  as  Europe  and  about  twenty  times  as  large 
as  Grea.t  Britain  and  Ireland.  Is  estimated  to  contain  a  total  area  of 
3.740.074  square  mUes.  From  a  physical  point  of  view  the  whol« 
region  may  be  divided  Into  an  eastern  and  western  division  The 
eastern  division  comprises  three  areas.  1st.  The  Souih  Eastern 
area,  bounded  by  the  line  of  the  River  and  Gulf  of  St  Lawrence 

^?L,  !  '?*  ^  ^"^''®''  '^^°^®  ^^  »  "°®  ^""^^^B  i^  a  southerly 
direct  on  to  Lake  Champlaln.  This  section  Is  generally  hilly  and 
sometimes  mountainous,  with  fine  stretches  of  agricultural  and 
pastura  lands  2nd.  The  Southern  and  Western  areas,  present- 
Ing  n  the  main  a  broad,  level  and  sllghUy  undulated  expanse  of 
fertile  country,  with  occasional  step-like  ridges  or  rocky  escarp- 
ments. The  main  hydrographlcal  feature  Is  the  chain  of  lakes  wfth 
an  area  of  150,000  square  miles,  contributing  to  the  great  river 
system  of  tb'.  St  Lawrence.  3rd.  The  Northern  area  embracing 
nearly  two-thirds  of  the  Etomlnlon  of  Canada  with  an  average  eleva- 
tlon  of  about  1,000  feet  above  the  level  of  the  sea -pre-emlnenUy  a 
region  of  water  ways,  and  Including  the  great  Laurentlan  Mountain 
range.  In  this  area  are  found  the  other  jjreat  river  systems,  the 
Nelson  and  the  Mackenzie. 

The  Western  division  may  be  divided  Into  two  sections.    The  first 
stretches  from  the  Red  River  Valley  to  tue  Rocky  Mountains.    Here 
between  the  latitude  of  49«'  and  B0».  Is  the  great  prairie  rising  In  the' 


mm 


west  In  three  terrace  like  elevaUons.  the  lowest  of  which  Is  700  feet 

the  54»  parallel  the  country  passes  again  Into  forest 

The  second  division  extends  from  the  western  portion  of  the 

StT^w  M       f  f*'^°'  ^°'"*'  ^  ***'^°*="  °'  ^«<*  °^"««-    "  includes  the 
Rocky  Mountains  and  the  Gold  and  Cascade  ranges,  whose  summits 

rnserwoTd^^  '''''  ''  '"''•  ^^^  -"^^^  ^«^°«  -  ^^«  -^ole 

TABLE  I.     ABEA  OF  THE  PROVINCES  IN  THE  DOMINION  OF  CANADA. 


PaOVINCES  AND  DiSTBCTS. 


Original  Confederation  : 

Ontario 

Quebec 

Nova  Scotia 

New  Brunswick 


Area  Squabb  Milks. 


VVatkb. 


Land. 


Provinces  Admitted : 

Manitoba 

British  Columbia . 

Prince  Edward  Island! 


Districts  Created : 

Keewatin 

Assiniboia 

Saskatchewan  . 

Alberta 

Athabaska 

Yukon 

Mackenzie 

Ungava 

Franklin 


Totals. 


40,354 

10,117 

360 

74 


9.405 
2,439 


1.3,419 

600 

3,772 

362 

8,805 

649 

29.548 

5,852 


220,608 

341,766 

21,068 

27,911 


64,327 

370,191 

2.184 


456,997 
88,279 
103,846 
101.521 
243.160 
196,327 
532,6.34 
349,109 
500,000 


Total. 


125,755  3,619,819 


260,862 

351,873 

21,428 

27,985 


73,732 

372,630 

2,184 


470,416 
88,879 
107,618 
101,883 
251,965 
196,976 
562,182 
354,961 
500,000 

3,745,^74 


The  area  of  agricultural  and  timber  lands  In  the  Dominion  Is 
estimated  at  2,000,000  square  miles,  while  the  area  of  land  suitable 

n^nnrf  '""*^^"°^  °'  ^^^^^  '«  *bo«t  1.000.000  square  miles  or  640,- 
000,000  acres.  "^ 

In  the  far  northwest  where  the  Isothermal  lines  rtee  high  under 
the  influence  of  the  Japan  current,  the  forest  reaches  the  shores  of 
the  Arctic  Ocean. 


The  clrcultoUB  coast  line  of  tht.  Atlantic,  measures  10.000  mlfes 

the  abundance  Of  streams  and  the  regularity  of  summer  rains  pre- 
clude the  possibility  of  drought. 

♦h«?,ni^'"  K  *°''  o'^n"***"'  *^®  ^*'«^'*  P°'^^°"  °'  'resh  water  upon 
s^ght  oJ^JL   '*    '       """"'  "■°"'  *^'  °''^^  *^"  *^^^«"«^  "'ay  lo«e 

POPULATION. 
The  population  of  Canada  Is  approximately  5,500,000,  of  whl^h 
number  about  100,000  are  Indians.    The  following  table  shows  the 
distribution  according  to  the  Census  years  of  1901  and  18D1-- 


TABLE  IL 


Province. 


Prince  Edward  Island. 

Nova  Scotia 

New  Brunswick 

Ontario  

Quebec 

Manitoba 

British  Columbia 

ProTisional  Districts.. 


Population. 


1901. 


103,259 
459,574 
331,120 
2,182,947 
1,648,898 
255,211 
178,657 
211,649 


1891. 


T°'»' 6,371,315 


109,078 

450,396 

321,263 

2.114,321 

1,488,535 

152,506 

98,173 

98,967 


Persons  to 

the 

Square  Mile. 

1901. 


4,833,239 


51  6 
22-3 
11-8 
9-9 
4-8 
3-9 
0-4 
0-5 


CLIMATE. 

It  is  manifestly  Impossible  to  give  any  general  description  of 
the  climate  of  Canada  as  a  whole.  The  country  is  so  extensive, 
the  area  of  the  fresh  water  ways  so  great,  that  different  sections 
have  markedly  different  qualities  of  climate. 

The  chief  natural  conditions  affecting    the    climate    are--lst 
The  Japanese  current  on  the  west    coast    which     moderates    the 
climate  of  the  neighbouring  coasts  for    many    miles    Inland.    2nd 
The  polar  current  from  Davis  Straits  on    the    east    coast,     which 
causes  a  colder  climate  than  that  of  England.      3rd.  The  Rocky 
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Mountains,  which  deprive  the  humid  winds  from  the  ocean  of  their 

tTvTShr  *'''  "^^  ''^^'*"  °'  *'^  ^«^^^'   -«^-  is    comp'art 

The  rainfall  In  the  east  is  ample  for  all  agricultural  purposes. 

m-S!°It  ^,^'""^-<5°  t5^«  whole  the  climate  of  Nova  Scotia  Is  re- 
?^  1,7     T''*''  ""^°"«'  *^"«  "«  "tremes  of  heat  and  coM 
ILI     J?'^''  "^"^  ''■°'"  ^'^^  ^'^'i  «'  December  to  the  first  of' 
March.    Spring  ,s  brief  and  autumn  a  most  delightful  season 

New  Bbunswick.— The    climate    of   New    Br„n«wi.v    , 

are  more  open.    Autumn  Is  the  most  pleasant  season. 

«oM^n!i  r  ^  singularly  free  from  extremes  of  heat  and 

cold,  and  there  are.  as  a  rule,  no  sudden  changes. 

Of  ?irate"~buf'thT"''  °'  *^"''^^  ^^^^^'^^^  considerable  variety 
cold  inters    Short    "\  '"^''^^^^e  these   prevailing    features- 

MANiTOBA.-In  Manitoba  the  winters  are  severe   with  nn  ti,- 

T.rHr?  y^'^  TEBBiTORiE8.-The  Climate  Of   the    North     West 
Territories  Is  one  of  the  healthiest  In  the  world   with  a  clear  TJ 

so'srpa:;s%h?wTr  °'  ''^'  '^-^^  -^  bVh"  su^sm::-.  "z 

buTln  t^      l*r   1"^  ^'^  ''^"^'  ^°**  f"^^r<i8  frequently  occur- 


TABU  lU.     OITliro  AKHUAL  AND  QUABTILT  MKAIT  TIMPWUTU»M,  DAILY 
RAHOl  AND  BAINFALL. 


Ontario 

Alton 

Goderich 

Gait 

Grarenharst.. 

Kingston 

London 

Ottawa 

Owen  Sound . . 
Parry  Sound.. 
Port  Stanley. . 
Toronto . 

QiMbee 

Chicoutimi  . . . 
Quebec  City.. . 
Montreal 


1.300  ft, 

728  " 

880  " 

780  " 

285  •• 
ii 


MariUme  Provinces 
Fredericton .. . 

St.  John 

Halifax 

Sydney 

Yarmouth 

Charlottetown 

Manitoba 

Winnipeg 

Edmonton 

Calgary 

Maple  Creek. . . 
Banfif 


330 
697 
640 
575 
352 


British  Colombia 

Kamloops 

Spence's  Bridge 
Victoria 


150  ft. 
296  " 
187  " 


140  ft, 

Sea  level 
<< 

<i 

•< 

<i 


760  ft. 
2,158  " 
3,600  " 
2,471  " 
4,800  •' 


1,100  " 
760  " 
Sea  loTol 


Birmingham. 


a 
a 


4rF 

46 
44 
41 
42 
46 
40 
43 
39 
45 
44.1 


34 
36 
42.1 


40.3 

41 

43.2 

41 

43 

40.2 


33.1 

34 

37.5 

41 

33 


47.1 

48 

48.8 


48 


^1 

a  • 


24''» 

28 
26 
21 
23 
30 
19 
26 
19 
29 
23.2 


19 
14 
20 


19 
23 
25 
24 
28 
20 


3 
3 

14.8 
9 
8.5 


26.8 

22 

36 


38.4 


&0 


60"f 

52 

53 

61 

61 

56 

67 

50 

40 

52 

40.4 


44 
4ti 
62 


49 
47 
46 
42 
47 
44 


50 

47 

37.8 

53 

42.5 


48 
59 
52 


472 


si 

«2 


OO'f 

62 

62 

61 

63 

63 

63 

62 

60 

63 

65.4 


61 
60 
63 


62 
60 
61 
62 
59 
62 


59 

66 

58.5 

63 

51.7 


66.7 

68 

56 


57.6 


9  o 

it 
4= 


31' 

37 

36 

31 

31 

37 

28 

35 

30 

37 

47 


21 
24 

28 


28 
32 
34 
36 
40 
82 


27 

32 

38.9 

39 

32 


38.8 

42 

46 


46.6 


In 


I8'w 


18 
21 
l,i 


10 
15 
18 
16 
16 


27 
16 
15 


19 
16 
16 
16 
14 
14 


23 
22 
24 


21 
21 
14 


37 
32 
34 
32 
34 
41 
32 
39 
39 
40 
34, 


11 


24 
46 
40.9 


43.7 

51 

54.7 

49 

52 

47.7 


21.39 

22 

14.96 


11.46 

11 

37.7 
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year.  ^  ''®"  *°*°  December,  are  the  glory   of    the 

winters,  cool,  dry  summers  souJh  w!  *  ,  f  "^^^^^'^^d  by  mild 
In  the  north  the  li^Trl'^^^  ''^  '''°'^"'  ""'^  occasional  fogs, 
considerable  extremes  of  h'tT'  ?°^  '°  *^"  '"^^'''^^  ^^ere  are 
terlor  Is  light  averaging  onlv  T<  T'  "^^^  '•^'°'^"  °'  *»>«  «°- 
'B  an  average  Of  40  incbes     "^         ^'^'''  ""^"^  °°  *^«  ^^^'"t  ^'^"e 


TRANSPORTATION  FACILITIES.  ETC 
about  150,000  ,i„.re  aZ    PuSt  no«b  c^  """  t"  ""  °' 

the  Peace  River,  affording  with  trifling  obstacles  upward^  of  2  Ood 

and  Columbia  emptying  into  the  Pacific  Ocean.  ^ '  ^  e  *  raser 

This  profound  penetration  and  permeation  of  the  ronntr^  k, 

waterways  Is  the  great  characteristic  of  Canada.  ^     ^ 

TABLE  IV.        THE  GREAT  LAURENTIAI?  LAKES. 

Lakes.  Len^h.      ^  ^^^^  ^^^^^^ 

miles.  miles.  njiie.,  „«„   ,. 

Superior 390  igo  Ifpn  *' '*• 

Huron 400  lH  f'"^^  602% 

St  Clair..    ..       ■      2I  L'  ''■'''  "fi'i 

Erie 250  II  ,    ^^^  ^^'^'i 

Ontario :  Z.    H'o  52  'S 


10 
Commerce  op  the  gbeat  lake8.~Aii  idea  of  ♦},«  «-»„i»  ^      - 

iUB  i^eiroit  River  to  the  amount  of  10.000  000  tons  mor«  than  X^ 

aggregate  tonnage  of  7.221,935  m  1889    agalnat  e  7«??«7' T     - 

table  v.     distance  between,  pobt  abthub.  lake  supebiob 

and  livebpool. 

Port  A  rthur  and  Sault  Ste  Marie „,     „ 

Sault  Ste.  Marie  and  Sarnla.                      ^  ™"®"- 

Sarnla  to  Amherstbur^ '. ^^^      " 

Amherstburg  to  Port  Coibi)*rne. ". «!? 

Port  Colborne  to  Port  Dalhousle. . ^      .". 

Port  Dalhousle  to  Kingston. .               ^zl 

Kingston  to  Montreal                      ■^""      " 

Montreal  to  Three  RIvers'cTIde  water)* ■/.■. '.' ^1      " 

Three  Rivers  to  Quebec..  ..                             ^® 

Quebec  to  Saguenay ,  .. ^*     " 

Saguenay  to  Father  Point ^^^ 

Father  Point  to  West  End  AntlcosU.".'  ;;  ;; ^.      " 

Antlcostl  to  Belle  Isle..                               ^"^ 

Belle  Isle  to  Malln  Head **^     " 

Malln  Head  to  Liverpool ^'^^^      " 

221      " 

Total 

4,494  mnes. 

canaia  l«nrr,'f  ?     '  ^"''°'*  *°^  Superior,  wfth  connecHng 

^a^;  nf  p1,    r";""^  °'  """^^  communication  extending  from  thf 


11 

.ni^..*.*T''**  f°«'°««f'°«  work  the  St.  Lawrence  ship  channel  has 
w^  1  T\  '^**'"  ^"'  undertaken  It  was  conaldered  of  U» 
kind,  a  work  of  unusual  magnitude,  and  It  Is  still  quoted  as'  one  of 
the  great  dredging  works  In  the  world.  «     i«»  as  one  or 

to  MonTr.**,'  f^nf  f '  °'"'  ''^''  *'  '^«  °*°"^^  °'  '^'  St  Lawrence, 
to  Montreal,  the  distance  Is  996  miles.    From  Quebec  to  Montreal 
the  distance  Is  160  miles.    Owing  to  the  shallowness  o    the  wJtei 
on  a  portion  of  the  river  between  these  two  places    partlcXw 

twe?vff«^''  '*;  '''''''  ""''''''  '^^'''-^  more'than'fr'om  ten  o 
twelve  feet  were  formerly  barred  from  passage  for  tue  greater  part 
of  the  season  of  navigation.  In  1826.  the  question  of  deepening  the 
channel  was  first  definitely  mooted,  but  It  was  not  untn  18  4  tJat 
any  dredging  operations  were  begun.  In  that  year,  the  deepenrng 
of  a  new  straight  channel  was  commenced,  but  tie  scheme  waf 

ITf  J^t^^n  t        1    ""^  *^'  '*'^*^  °'  ^^«  ^*»*°°«J  at  I°w  water  was 
10  feet  6  Inches.    By  the  year  1869,  this  depth  had  been  Increased 

2m  felt  kt'r  ''''  T  ''  '"*•  ^°'  ^^  '^«  ^^-«  °'  1888  the  dXf 
Molrtl;  f  r*""'  ""^^  ^"^'"^"^  '°'  '^  '^''^^^^  °'  100  miles  from 

Jilnf  J,  K  \i°^°*  '''''*"'  "'^^^  '°«"«°'=«-    This  work  Is  now  being 
continued  by  the  Government  of  Canada  which.  In  1888   under  Se 
provisions  of  the  Act  51  Vic.  ch.  5.  of  that  year  assumed  an  fln^! 
clal  responsibilities.    The  channel  has  a  minimum  width  of  300  fit 
extending  to  550  feet  at  points  of  curvature.  Is  lighted  and  buoyTd 

^t  durUT.  '  ""'*  '':  '^'*'  °'  ''  '^  '^"^  ^  ***»*-«<i  throTgh: 
out,  during  the  summer  of  1905. 

(D^^^^r'T'  """"'"V^  ''""''^  ""^  ^'^  ^"^°^  *«»«  ^'^ter  months 
(December.  January.  February.  March),  opens  about  the  end  of  AprlL 

gatlt  1'.  h  ""  »J  ''*'  T""  '^'°  ^^^«^  ^*  *^«  ^««^  °'  ocean  navi- 
gaUon,  and  here  the  canal  systems  of  the  River  St  Lawrence  he-ln 

Zt?e^^  Tr\'7'  "^^'^  '^  '"'''''  ">«  river  cLre    ab^v^ 

^^VXTTn'  ^""^  ^"'°^  ^^^  *^^°"«^  *^«  St  Lawrence 
canals,  the  Welland  Canal,  the  great  lakes  and  the  Sault  Ste  Marie 
Canal,  to  the  head  of  Lake  Superior. 

The  difference  In  level  between  the  point  on  the  St  LaWrenca 

The  Dominion  canals,  constructed  between  Montreal  and  Lake 
Superior,   are  the  Lachlne.   Soulanges,   Cornwall.   Farran's   P^t! 
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Sie/at^^l'nSristj;:^^  Their 

come  by  lockio^si  feet    T^;  r.^.    h       ff  ^°'  ^'^''^^  '^'^•<=«y  over- 

navigation,  to  the  head  of  i!fl  ^  *f°°*"»''  »»  »»>«  head  of  ocean 
take,  the  Place  of  the  L^uhaf^^^^^^^^^^  *"/'•  ^''^  ^oulange.  Qinal 
abandoned 'for  navlitlofp^^^^s     """•'  "'  *"'  '''"^^  "'^  »>• 

by  merBtXcan^a^^^^^^^^^^^  «"^-^-  ^  obtained 

St.  Mary's  Falle  cJnlf  .UnltJn  ^'"''.^"'''^  ^anal.  and  also  by  the 
river  at^Bt  Ma^  '    """^'^  °°  **"«  U°"«<»  States  side  of  the 

the'L::n'Zrbetw*:;nTon?rl*'%\°'"^^'"^°'  °'  ''^  -"^-  o° 
the  following  mrru^^rnirions    ^n'^f  ^Tr""  ^ '  °' 

rLrxrL^l°r•to\'rf^  Thrren^'o^t  ::^i  i 

of  that  name  the  locals  800  f^.i'  f  ''*'•'•"'*•  '°  *^«  "-^^al 
Iroquois  on  tie  Oalo™  cLl,  th  k?*^'  "^  '''°"*'"  ^°«^  '»  ^ullt  at 
one  lockage  "^         "''  ^''^  °''^'''  ^«'°«^  *«  P"*  «  'ull  tow  at 


TABLE  VI. 


LAWBENCE     CAKAL8. 


Lach 


Farran'a  Point, 
iUpide  Plat 
Galops, 

Welland 


Wdland  Branchu^ 
Welland  River  Branch 

Grand  River  Feeder |      2I 

Port  Maitland  Branch.. 
Sault  Ste.  Marie  Branch 


(1) 

(2) 


160  X  26*  (1) 
150  X  24 
200x45 
1S5  X  45 
900x60 
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The  Rldeau  River  and  Canal  aystem  furnlrhes  a  eontlnuoui 
water  way  between  Kingston  and  OtUwa  (elevation  260  ft)  throuah 
the  Rldeau  Lakea  (elevation  404  ft)  and  river. 

TABLIVII.         OTTAWA    ft    RIDjCAU    BIVEIW.     CANAL    SYSTEM. 


Nftine, 


St.  Ann«*t  Lock . 

Carillon 

Chut«  k  Bloudcau 

Grenville 

Rideaa 

Perth  Branch. . . . 

Total 


Length 
in  uulci 


i 

i 
i 

6i 

16i 

6 


29| 


LoukN 


No. 


1 
2 

5 

49 

2 

SO 


Dimension 
Feet 


200x45 
200x45 


200x45 
137  X  33 
134x32 


Riae 
feet 


3 

16 

43J 

282i 

26 


Depth  on  liU 
feet. 


9 
» 

9 
5 

5i 


Besides  these  larger  systems  there  are  many  smaller  ones,  such 
as  the  Richelieu  and  the  Trenf  which,  when  completed,  will  join 
the  waters  of  Georgian  Bay  (Lake  Huron)  with  those  of  Lake 
Ontario  by  a  route  about  200  miles  long,  of  which  some  20  miles 
will  be  actual  canal. 

TABLE  VIII. 

Amount  expended  on  Canal  works  and  maintenance  (chargeable 
to  capital)  to  June  30th,  1903. 

Lachlne   Canal    111.181.164.00 

Beauharnols    Canal     1.63K.61*o.OO 

Souanges    Canal       6.738.643.00 

^J"  f!!"*^    ^^''^^      9.667,077.00 

Cornwall    Canal    6.963.299.00 

St  Lawrence  River  Canals,  Surveys,  etc 2  874  243  00 

Murray    Canal     l.WWoo 

Welland  Canal    24fi?iiK7ftn 

Sault  Ste.  Marie.  Canal   TmZZ 

^^^^^oo^^cn.^ ::::::::::    SS 

•  The  construction  of  this  canal  Involved  some  very  important 
en^neerlng  work,  including  a  hydraulically  operated  Ifft-loek  140' 
X  33  X  8 .    The  rise  is  «6'. 
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Ctrlllloii   A   Ortnvlll*  CwU 

Culbule    C»n«I     4.182,W8.00 

Rldeau  Cm»1,  Including  *i4rth  "n'rln  k 882,778.00 

Trent   CntI    *  ^'^^  ^'^""'^   4.673.»23.00 

St.  Our«  Lock  \ 4,186.864.00 

Chambly   Canal Wl.638,00 

fit.  Peter'i  Canal   .*. «37.067.00 

Lake  St.  Loula  Channel ««,J47.00 

Lake  St  Pranda  Channel 2»o.25».oo 

76,906.00 

Total  ~~ 

_  •86,842.877.00 

c J.J:  r  r.'nra'i.r.reSert:  zrr-  ^'  «^  ^— 

•ntlneerlng  of  the  hlghearorder  *^     ^°*  '  *"*'•  °'  »»y<"'»""c 

aonjiifou  CAWAL. 
The  Soulangei  Canal  joina  L*ir«  a»   » 
two  expansion,  m  the  St   U^reLfH      "'"  ''"^  ^"^^  ^^  ^'»^«. 
The  fall  Of  the  r.ver\t  th^^;  ^S^H  U°V  o  "    """    ^^°'- 
locka.    At  the  Lake  St.  Louis  .«?«!!♦».       •,"  ^^''co'ne  by  four 
rise  Of  23%  feet.    Betw^"L  Jhlrd    anT    °''!k '"''  ''^'"'  * 
interval  of  two  mile..    Throughout   L  ?^   ,?'*''    ^°"'^'    »"   *» 
the  bottom  with  .Ide  .lo'eTjf  2  i,?  tk*'  *"  '"^  '*^'  '^'^^  « 
yard,  of -clay  of  all  «,rt.  and  300MO  Jhi«       ?  "^  ^"^^^'^^  *^"^*« 
kind.  ,n  the  excavaUonl  foj  fh^'^nL    'th*    '  ?'  '^'"'  °'  ^"'°"- 
The  lock,  are  filled  and  ernDti^  t'h  J  1'°"*  """  W.738,643.00. 
wall.,  from  which  caat  Iron  Z    30  ,n    »^  f"'^*"^  '°  »»»•  -W 
eacL  .lde-I..d  into  the  bo«om  o'   1  ,1   \'°  «»'«°»«ter-ten  on 
filled  in  five  or  .Ix  minute,    without  Jm";?"-      ^'^*  '°<^'"  »" 
■urging  or  .training  '       '^°"*  wbJecUng  ve..el.  to  much 

to  ttr:rei:;tr::rr  L^^^^^^  on  the  canal 

xr bic  ^^'^-  ^-  ^"  -^^^^  rjr wr 
"i^hT ^z.":  ~'  ^"^-'-  -  - — 

Number  of  lock,   (lift)     ^*  statute  mile.. 

Number  of  lock,  (guard)   ..,..."'.' .'.'."""       J 
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Dimensions    of   locks  »M  ft.  by  45  ft 

Total  rlM  of  locksfs  gj^  fj. 

D«pth  of  water  on  sills 15  ft. 

Breadth  of  canal  a;,  bottom   100  ft 

Breadth  of  canal  at  water  surfaca 164  ft 

Number  of  arc  lamps.  (2.000  c.p.  each)..  Sl» 


THE  POWEB  AKD  UOHTl.NO  EQITIPMB.XT  OF  THE  SOULAWGES  CANAI, 

To  accommodate  the  continuously  Increaslnf  traffic,  the  Oovem- 
ment  decided  some  years  ago  to  light  the  8t  Lawrence  Canals,  and 
to  operate  the  locks  and  bridges  by  electric  power.  The  llghUng 
anows  navlgaUon  to  be  carried  on  by  alght  and  by  day  with 
•qual  facility,  lockages  being  performed  as  easily  and  rapidly  at 
one  time  as  the  other.  By  means  of  the  electrical  mechanism  ths 
lockage  may  be  much  more  rapidly  execu'-^d  than  It  could  be  by 
hand  as,  m  the  latter  case,  this  must  be  .  ected  by  the  lockmen 
laboriously  turning  the  cranks  of  the  wlncas. 

In  addition,  electrical  manipulation  requires  only  about  half  the 
number  of  men  needed  for  hand  operation. 

The  electrical  equipment  of  the  Soulanges  Canal  may  be 
described  as  an  illustration  of  the  methods  adopted  throughout  the 
system. 

Power  Hou8E.-Thls  Is  situated  five  miles  from  the  Uke  ><t. 
Francis  entrance  of  the  canal.  At  this  point  the  Grease  Rlv-  r 
crosses  underneath  the  canal  in  a  10  ft  culvert  and  empties  Into 
the  St.  Lawrence.  The  water  for  the  turbines  Is  taken  from  the 
Canal,  the  Grease  River  forming  the  tall  race.  The  head  of  water 
obtained  Is  about  20  ft. 

The  hydraulic  portion  of  the  plant  consists  of  two  wheel  cham- 
bers, m  each  of  which  are  two  pairs  of  Victor  turbines  on  a  shaft 
which  passes  through  the  usual  stuffing  box  Into  the  generator  room. 
To  either  shaft  In  directly  connected  a  2400  volt.  3  phase  264  KW 
60  cycle,  revolving  field  type  generator,  operating  at  225  R.P.M. 

Two  exciters  are  belted  to  the  water  wheel  shafts. 

The  switchboard  consists  of  two  generator  panels,  two  feeder 
panels,  and  one  exciter  panel,  fitted  with  the  usual  Instruments 

The  lighting  consists  of  alternating  multiple  enclosed  arc  lamps 
placed  480  feet  apart  on  one  side  of  the  canal.    Bach  lamp  Is  sup^ 


Ill 


IG 
Plied  with  current  from  a  1.000  watt  2080-115  volt  transformer     At 

apparatu.  for  operaUag  thew  bridges    .onslZ\t  T  eel^   ^d 
frIcUoB  mechanism  driven  by  a  two  H  P    22i>  vm,  %  \  * 

tion  motor  placed  ,n  a  cabin  at  th.cenieVS  L^T'  'T'. 
.imp^  movement  o,  a  lever  In  one  dIrecUon,  tS  brfd^  can    bj 

rr^i  i:\z.i  -sir  -'-"■'  ^^  ^  -"°-  -  -  -- 

Lock  and  Sluice-gate  ?lECHANisiir  _a    ♦».,-««  u 
auction   motor  Is  geared   to  a  ^h^m  ?    ®  horse-power  In- 

«o«,»  ^1     .  ,  seared    to  a   friction   mechanism  Involvine   the 

same  principle  as  that  described  for  operating  the  bridges       The 

and  Pinion  mechanism  worked  by  the  friction  apparatus 

..Ju?^^r;^7,n'c\:ro;^L— ^:,sr.or - 
-eiitrr:  rn';rf.ojr:r.ea'?s  ~  — - 

t.in?r''*^^^T""^'  '*'*'  ^^''^  "^^'•^  1«  a  Switch  cabin  which  con- 
teins  two  transformers  for  stepping  down  from  2.200  to  220  voiiS 
the^  motor  voltage.    One  main  switch  controls  ail  Ve°  motor^f; 

The  statements  of  the  accountant  and  the  caxat 
STATISTICS  form  two  Chapters  in  the  annual  report  of  the  JSnartm^t^ 
Of  Railways  and  Canals.  A  perusal  of  these  wouM  I^o  ^^hT^eX 
a  fairly  accurate  idea  of  the  cost  of  the  Canadian  canals  and  fh^ 
revenue  derived  from  them  during  the  last  thirty-seven  years 

The  following  table  gives  a  summary  of  the  total  freight  nasslne 
through  the  canals  for  the  years  1901  and  1S02  with  the  aloTnt  o^ 
toll  collected.  The  decrease  in  the  tolls  is  due  to  their  3ual 
reduction  on  various  articles.  All  tolls  were  entlr  Fy  aboltoh^ 
during  the  year  1903.  oowisnea 


:  J-- 


^-fir^iSKr^K- 
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TABt.  XO.    IX.      saMMAET   STATEMENT  8H0WIH0   TOTAL  FRKIOHT  PAMWO 

THROUGH  CAKALS. 


Canals. 


Tons. 


Up. 


1901. 

Welland 

St.  Lawrence . . . 

Chambly 

Ottawa 

Rideau  

St.  Peter's  . . 
Trent  Valley  ." ." .' 

Murray 

Sault  Ste.  Marie. 


Grand  total . 


1902. 


106,405 

196,085 

225,338 

935 

27,106 

35,576 

25,150 

16,365 

661,213 


1,294,173 


84,754 
290,449 


Welland 

St.  Lawrence ^^  .^^ 

Chambly........  I       26637 

Rideau  . 

St.  Peter's  ....'."" 

Trent  Valley 

Murray 

Sault  Ste.  Marie. '. 


Grand  total. 


82 
32,282 
31,916 
29,495 
22,713 
784,810 


Do 


wn 


Total 
Tons. 


'       513,804 

1.012,211 

134,460 

444,927 

29,270 

52,681 

10,382 

14,170 

2,159.181 


620,209 

1,208,296 

359.798 

445,862 

56,376 

88,257 

36,532 

29,635 

2,820,394 


4,371,086        5,665,259 


680,633 

802,684 

112,675 

444,600 

18,597 

41,622 

12,195 

12,465 

3,944,368 


66,5,387 

1,093,133 

379.442 

444,682 

60.879 

73,538 

41,690 

35,178 

4,729,268 


Amount  of 
TolU. 


186  760.48 

97,276  90 

24,864.52 

26.627.19 

4,114.44 

3,299.12 

1,063.24 

1,049.20 

No  tolls. 

<244,055  09 


198,601.60 

65,081.11 

22,713.31 

24,862.37 

3,831.15 

3,034.14 

1,328.98 

1.060  80 

No  tolls. 


TABLE  NO.   X. 
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SUMMARY  STATEMENT  SHOWING  THE  NCMBEB  AKD  TOPNAOE 
OF   VtSSELS  PASSING   THBOUOH  CANALS. 


Cauadian  Vessels. 


Steam  and  Sail. 


VVelland 

St.  Lawrence . . . . 

Chainbly , 

Ottawa 

Rideau 

St.  Peter's 

Trent  Valley  .... 

M  urray 

Sault  Ste.  Marie. 


Total  Canadian. 


^United  Sutes  Vessels. 


Wellaud 

St.  Lawrence. . 

'Chanibly , 

•Ottawa . 

IRideau 

St.  Peter's 

Trent  Valley. . . 

Murray 

*Sault  St.  Marie. 


Total  United  States. . 


ToUl 
No. 


1,011 
7.416 
1,267 
1.803 
2  614 
1,664 
2,550 

3,0S0 


Tons 


Up. 


22,193 


198,473 

919,393 

61.852 

42  294 

80,752 

59,874 

76,014 

119,660 

700,420 


Down. 


2,258,732 


557 
984 
2.524 
103 
257 
7 


37 
1,964 


6,433 


Grand  Total.  Cauadian  and 

United  States 28,631 


194,884 

771,139 

79,231 

196,988 

82,587 

54, 101 

78  218 

103,305 

666,510 


Total 
Tons. 


2,226,963  4,485.695 


393  357 
1,690,532 
141,083 
239  282 
163,.3.39 
113,!t75 
154  232 
222,965 
1,366,930 


Amount 
of  Tolls. 


207,211 

70,258 

112,246 

2.280 

3.190 

314 


661 
1,685,493 


2,081,653 


225,155 

80,767 

134,122 

7,895 

4  040 

557 


371 
1,551,879 


2,004.786 


4,340,385 


4,231,749 


$6,599.77 

13,760.42 

927.69 

2,213.59 

1.314.96 

2.281.34 

695.94 

276.84 


28,069.55 


432,366 

151,025 

246,368 

10,175 

7,230 

871 


1,0.32 
3,237.372 


4,086,439 


8,572,1.34 


6,769.29 

1,031.76 

2,961.74 

222  99 

163.66 

17.42 


8.99 


11,175.85 


39,245.40 


t''a*Jism'aiiAti<it\iSiL-:i£, 
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RAILWAYS. 
Canada  has  167  Bteam  railways.  Twenty-five  of  these  have  been 
amalgamated  and  form  the  Grand  Trunk  Railway  System  ^e 
consolidation  of  thirty  others  have  produced  the  Canldir  Pacmc 
Railway  System.  The  remaining  112  have  more  or  less  consolidated! 
follows-"^***  °'  ^^  ''^**'  organizations  June  30th.  1903.  was  as 

Canadian    Pacific    Railway    7.437  miles 

Grand    Trunk    Railway    3,160  miles 

Other  Railways.  Bridges  and  Tunnels. . . .        6.967  miles 


'^^^^    19.078  miles 


Total  mileage  of  track  laid 

Total    locomotives     

Total  cars  of  all  kinds   .... 

Total    passengers    

Total   freight,   tons   

Total    revenue    

Total  expenditure    


TABLE  XI, 


1867 
2,087 
491 
7,S24 
2,784,596 
2,272,309 
112,029,809 
17,953.209 
TABLE   XII. 

Mileage  of  track  laid  In  the  different  provinces  and 
or  area  to  each  mile  of  track  In  1903. 


1903 

19,078 

2,587 

85,415 

22,148,742 

47,373,417 

196,064,627 

167,481.524 

square  miles 


Ontario. 

Quebec 

New  Brunswicii 

Nova  Scotia 

Prince  Edward  I«i»iid 

Manitoba   

Nortli  West  Territory  and 

Yulton  Territory 
British  Columbia 
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GRAND  TRUNK  RAILWAY. 

nion  of  Canada,  and  one  of  the  earliest  pioneers  of  rail- 
way  enterprise  In  the  whole  American  continent  ?he 
1863  aHnVJ'^T'  '"'""^^  Railway  was  granted  In  ?  51.  la 
lorn  m    'T.^"'^'°  *°  ^°''"*°'*'  **«••  ^"  °bUlned.    The  line 

mr  TheTfn  u  1'^^'  ''^  "'"-'  '^^  °P-«^  »-  the  following 
rT\u     f        °  "°®  '^°'"  Montreal  to  Toronto  was  opened  in  1856 

Suron  l,f '  r'*°°  *°  ''"'-  '^  '''''  '^^  Chicago  and  S 
Huron    ine  was  absorbed  Into  the  system.      Thenceforth  various 

T^Tor::^rTr  "°^^  ^^^^  ^^^'^-"^  -.ulred    unTjh 

.f    ^?u   ^  ^''"°*'  Railway  system  has  a  total  mileage  of  4182 
miles     The  Grand  Trunk  Railway  system  contains  imong  others 
These  i;;-    °''"''  "'^^'  "«  °'  «^^-^^'  engineering 'interest.' 

m!  ^k^  ^**  ^'*^'"  '^"°°®^  "°^«''  tl»«  St.  Clair  River. 
Palls  ''  ^''''''  '°"''^'  ''■^'^'  '^""^  ^''•^'ise  over  the  Niagara 

MoSielh '  '''''°'*''  •'"'"''  ^''^^'  '''''  *^«  St  Lawrence  River. 

Port  Huron^Ml'J"""'^  ?  ""'^^  *^*  S*"  ^^^''^  ^'^^^  ^nd  connects 
Tm^^ItlTLT'  """^  ^""'^'  °'^*"*°-  The  tunnel  proper  S 
6.026  teet  In  length,  and  Including  the  approaches  11 532  fpTt  in 
length,  marking  it  as  the  longest  sub-marfne  tunnel  in  L;!? 
The  time  of  construction  was  a  little  over  two  years   and  thl  co,; 

oToctr  !T.Ztr    ^'^  *"°"^^  ^^^  open'^r'frZrrm 
M^f  ,r!  .        '    ^  '°'  passenger  traffic  on  December  7th  1891 

ti?!,!"  """'^  "'*'"*  ^'^^  '^°""'  ^°^  t^«  tot^l  len^h  of  time  tha 
the  line  was  closed  during  construction  was  about  20  hourT    Th« 

SrnLVCr^  °'  ^^^  dimension,  and  Intere^tlngTaturt: 
Length  of  steel  work,  6,592  feet. 
Length  including  approaches.  9,144  feet 
Number  of  piers,  24. 
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Number  of  steel  tnisa  spana,  25. 
Length  of  centre  span,  330  feet  in  the  clear. 
Length  of  side  spans.  242  ft  to  247  ft.  In  the  clear. 
Thickness  of  centre  piers  at  summer  water  level,  28  ft 
Thickness  of  side  piers  at  summer  water  level   18  ft 
Material  of  piers,  limestone. 

HZhI  V  ^"°°'^'  ^*''*'  ^^^  abutments.  100,000  cubic  yards. 
Height  of  ordinary  span  (centre  to  centre  of  chords).  40  ft 

w1i!u  5  *'^''*''®  ^P""  ^''^°^''^  ^  ^^^t'-e  of  chords)  60  ft. 
Width  between  main  trusses  (centre  to  centre).  31  ft  2  In 

SKr%''*'**^  °'  ^'^^^^  Including  roadways,  66  ft  8  Inches. 

Height  of  water  at  centre  to  underside  of  bridge  60  ft 

Grade  of  trusses  to  centre.  1  in  130. 

Total  weight  of  super-structure,  44.000,000  lbs. 

Cost  of  new  bridge,  new  work,  $2,000,000.00. 

Cost  o.     Id  bridge,  $7,000,000.00. 

Total  cost  of  bridge,  $9,000,000,000. 

« J!  ""^^  ^AT*^*^  ^'^  P^'''°^  *^^^  ^^^^''^J  thousand  electrical  H  P 
Of  t^rX     •  *°  ''  ""'  *°  ''°"^^^^^'  '^  ^'^  -"'««^  -  the  top 
With  the  Victoria  Jubilee  Bridge  at  Montreal  may  be  classed  the 
suspension  bridge  at  Niagara  I^lls,  which,  yielding  V  the  demand 

tUTw  hrS  'T''  ""r  "'^^  ^^^'^^^  "'  ^  «*"«'«  ^r«^  steef  bHdg? 
The  new  bridge  Is  a  single  arch  550  ft  long,  supplemented  by  a  tnf™ 

Sh  of  t'h"  rf;  '",  "•  ^"  ^^°^'-  ^^^^  the^ppro^^hes,  the  X 
length  Of  the  bridge  Is  1.100  ft.  The  centre  of  the  arch  is  226  ft 
above  the  water.  The  bridge  has  two  decks.  On  the  upper  flcS^u^ 
ZLT1°\  '""r^  ^"""^^^^  exclusively.    The  lower  flooTc^! 

^n  Lh  r.  T'^^'  ''^'''  *  '^"""^^  *^°"«y  track  and  footpaths 
on  each  side.    The  arch  will  support  on  each  upper  track  at  the 

Tmi^V::  °'  '''  'r'"'  locomotives,  hauling^ Jrwelghing 

Of  3,000  lbs.  per  square  foot  on  its  lower  floors. 

CANADIAN  PACIFIC  RAILWAY. 

The  Canadian  Pacific  Railway  is  the  great  imperial   highway 
between  Great  Britain  and  her  dependencies  In  the  Par  East    The 
construction  of  the  road  was  first  undertaken  in  1875  byThecIa 
dian  Govemment    In  1880.  however,  a  charter  was  granted  a  h^« 
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R«nwf  ^r"^^*"  capitalists  under  the  name  of  the  Canadian  Pacific 

S!  1%  r^"T*'°  ^'*"  ^'*°^  *^«  *""«  «P«^'««d  for  the  com- 
pleUon  of  the  road.    In  Ie«s  than  five  years-and  five  years  ahead  of 

TJTT^  "J°^*^'  '°^^  ^^'  ^""'  ''■°'"  °<=««°  t°  ocean,  and  a 
regular  through  passenger  and  freight  service  established.  The  first 
.  «of^a«  turned  by  the  company  on  the  2nd  of  May.  1S81.  the  last 
spike  driven  on  7th  November.  1885,  and  the  first  through  passen- 
ger  tram  left  Montreal  on  the  28th  of  June.  1886.  The  exact  time 
occupied  in  building  the  road  from  the  actual  commencement  of 
work  was  fifty-four  months.-two  and  one-half  miles  be^g  con- 
8t;  acted  on  an  average  every  day. 

„n7v!'Vf."''^^,r,f' °'°'^*'*^'''   ^^°^^*   had  already   advanced  far 

Z'^fJ'llTJ  n^'^'^I'^''''^'''^'^^^^^^^  ^ith   this 

system  that  the  Canadian  Pacific  Railway  had  to  be  carried  through 
to  the  Pacific  Coast,  a  distance  of  2.550  miles.  Of  this,  the  Govern- 
ment  had  under  construction  one  section  of  425  miles  between  Lake 
Superior  and  Winnipeg,  and  another  of  213  miles  from  Burrard 
Inlet  on  the  Pacific  Coast,  eastward  to  Kamloops  in  British  Columbia. 
The  company  undertook  the  building  of  the  remaining  1  920  miles 
and  for  this  It  was  to  receive  from  the  Government  $23,000  000  00  in' 
r^Tw'°'  '?''•""'  ^''''  °^  agricultural  land.  The  iwo  secUons 
^J^       I  ^  coDBtructloD  were  to  be  finished  by  the  Govern- 

Z    fro^'  wfr  ""''^  ^  "'"^'^^  "°"  °'  ''  "»"««  ^''^^^y  1°  opera- 
tion.  from   Winnipeg  southward  to  the   boundary  of  the   United 

Inli^Lra'drnL'^"'^  *°  *'^  ^°""^^°^'  '^  ^^^"^^  ^°  "«  -^«'^^- 
While  the  engineers  were  exploring  the  more  difficult  and  less 
known  section  from  the  Ottawa  River  to  and  around  Lake  Superior 

wLT'        ^°"*  t  """  '°'  *^^  °^^^^««'  ^^'"^  ^^  commenced  at 

^rJ  rln         ''"'^"^  ^'^'"'^'^  ^"°'^  '^«  P^^*'-*^^'  ^l^^'-e  130  miles 
of  the  railway  were  completed  before  the  end  of  the  first  year.    Dur- 

ng  the  second  year  the  railway  advanced  450  miles.  The  end  of  the 
third  year  found  them  at  the  summit  of  the  Rocky  Mountains  and 
the  fourth  m  the  Selklrks.  over  1.000  miles  from  WlnXg 
hn«.V^^  meantime,  Independent  connections  with  the  Atlantic  sea- 
board were  secured  by  the  purchase  of  lines  leading  eastward  to 
Montreal  and  Quebec;  branch  lines  to  the  chief  centres  o    ^ade  In 

lect  a'id  dlT.^ rr  ""^*'^'  '^  ^"'''"^^  ^''^  construction  to  co° 
lect  and  distribute  the  traffic  of  the  main  line,  and  other  branch  lines 

were  built  In  the  Northwest  for  the  development  of  the  grearprairii 


'^r-'-m^- 
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The  close  of  1885  found  the  company,  not  yet  five  years  old.  In 
possession  of  no  less  than  4.315  milea  of  railway,  Including  the 
longest  continuous  line  In  the  world,  extending  from  Quebec  and 
Montreal  across  the  continent  to  the  Pacific  Ocean,  a  distance  of 
8.078  mlle^:  and  by  the  mid-summer  of  1886.  the  whole  system  was 
fully  equipped  and  fairly  working  throughout. 

The  following  years  were  marked  by  the  addition  of  many  lines 
of  railway  to  the  Company's  system,  and  by  the  establishment  of 
the  Company's  steamship  service  to  Japan  and  China.    One  line  of 
railway  was  extended  from  Montreal  across  the  State  of  Maine  to  a 
connection  with  the  railway  system  of  the  Maritime  Provinces  of 
Canada,  affording  connections  with  the  seaports  of  Halifax  :  nd  St. 
John;  another  was  completed  from  Sudbury,  on  the  Company's  main 
line,  to  Sault  Ste.  Marie,  at  the  outlet  of  Lake  Superior,  where  the 
railway  connects  with  its  two  important  American  lines  leading 
westward— one  to  St.  Paul  and  Minneapolis  and  thence  continuing 
across  Dakota   to   Portal   in   the   Canadian   Northwest,    where   It 
again    connects    with    the    Canadian    Pacific    Railway,    the    other 
through  the  numberless  iron  mines  of  the  Marquette  and  Gogebic 
districts  to  Duluth,  at  the  western  extremity  of  Lake  Superior;  still 
another  continues  the  Company's  lines  westward  from  Toronto  to 
Detroit,  connecting  there  with  lines  to  Chicago.  St.  Louis,  and  all 
the  great  Mississippi  Valley.     Other  branches  were  also  built  In 
different  parts  of  Canada,  and  now  the  Company's  lines  embrace 
over  11.000  miles  of  railway.    The  employees  of  the  system  number 
over  40,000. 

Marine  Services.— The  Company  did  not  confine  Its  operations 
entirely  to  land.  In  1884,  a  line  of  steamships  was  placed  on  the 
great  lakes  between  Owen  Sound  and  Fort  William;  three  years 
later  the  service  to  China  and  Japan  was  Inaugurated,  followed  by  a 
line  to  Australia  working  In  connection  with  the  Company.  In 
1897,  the  steamships  on  the  Inland  waters  of  British  Columbia  were 
acquired;  in  1902,  the  steamers  of  the  Canadian  Pacific  Navigation 
Company  plying  on  the  coast  of  British  Columbia  came  under  the 
Company's  control,  and  in  1903,  the  Company's  operations  were 
extended  to  the  Atlantic,  on  which  a  fleet  of  14  steamships  was 
placed.  Now  the  Company's  fleet  consists  of  61  steamships  be- 
sides 22  car  floats  and  other  barges.  One  can  travel  from  Liverpool 
to  Hong  Kong— 12,153  miles— more  than  half  way  around  the  globe, 
on  the  Canadian  Paelfle  Railway  ships  and  trains. 
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m  Snrjoln?a:yTL"ZV'''  "^'  ''  ^'°^^  ^^  *^«  '-t  that 
1904.  there  are  JoTtlVZZZ^'^^T  ''''  *°^  '^  ^"^- 
289.  now  there  are  %8^^ tlTZtZ^T .°'  '."  '''°'"  '^«^  '^""'^ered 
cars  have  Increased  froi  3i  to  16^'^^^^^^  f^T^^'  ^"'°^'  and  dining 
980.  m  addition  to  whkh  thte  a're  54/^  .*  ""'  ''""^  '''''  ^  ^l.! 
Ploughs,  and  675  boarding  and  oth.r  "°°'^"'=^°'-«'  vans.  98  snow 
service.  '^aramg  and  other  cars  used  In  the  Company's 

freight,  and  the  total  exnpn/r  ®'''    ^""^    »4.881.865.00   from 

(year  ending  Jun^SO  h)  ^  totir"°?  '°  ^«.l«.276.0O.  m  190^ 
373.00.  of  Which  111  001  973  00  w»  f'"'"^'  ^^'^  ^°^°  t°  ^«.957.- 
502.081.00  from  fre  ghT  aid  the  toL  '"^  ^"'''°^"  ^'''^^^  «°d  |28.. 
the  present  time  the  earnini  «r  '^P^^^^^^''^  »28,120.527.00.  At 
mark  weekly.  '°'°^  ^'^  approaching  the  million  dollar 

pan^ir^irnrthTrtTxpr^^  ™°  ^^^  ^"  -« -- 

Which  crosses  the  cont  nent-2  Jof  ff'  *'  ^^  ^""^''^^  limited 
through  express  trains Te "Uped  wl  h'T'"  ''  '°""-  ^"  t^^« 
Some  Of  the  trains  are  lighted  bv^Ml^Vi^'''"  "*^  dining  cars. 
«^.  The  longest  Passenger  oacSes  are  ^.ff',:'^'''  ''^  ^'''^''^' 
and  the  longest  freight  vans  are  tit.  r?  u^  '""  ^°'^"«'  ^^^'^  a", 
gerator)  and  36  ft  8  In   (bo^   titl       (furniture).  38  ft.  8  In.  {refrl^ 

Cab  SH0Ps.-The  Company  ha  TT'""  °'  '"^"^  ''  '^  ''  tons. 
Farnham.  Perth.  Toronto  junctfoVTf"^'  '"  ""^^^^  **  ^^^t^^a'' 
William.  Winnipeg.  Calgary  and  vanon'°°  ^'^^  J"°«"on.  Port 
named  places,  car  bulldog  Is  Le!,.";-  ^'  *^«  ^^''^^  Arst- 
shops.  at  Which  locomoUv^%';e  llsoTullt  *"  °"-  """^  **°°^'-«''' 
the  new  structures  are  completed  thu'  ''"^  ^"^"'  ^^-^  ^^^^^ 
most  extensive  on  the  AmZ„!  r  f  ''"'°'°^'"  *^«^  ^"^  be  the 
treal  shops  see  page  61. f  ^°°"°''''-     <^°'"  ^^^^^^  ot  Mon- 

elev?torT with ?LTa^~^L'  '?''"!  ^"'  *''°  *  °"^^«'-  «'  ^aln 
are  located  as  fT.:-ZVTrl''lT''r  '""'^'^  '^^- 
bushels),  one  at  Port  Arthur  r.L  L  T  "*'"  (capacity  9,200.000 
Owen  Sound  (capacity  1^50  oooT  v.  f  ^•^^  ^"'^"^^^'  °««  ^t 
(capacity  l.OOO^OonuLirre  at  R^t ^T  v*  ""  "°^°'  ^-  «' 
500,000  bushels).  "   Rlchford.    Vermont    (capacity 


3k  ,T  -' 


2  MO  1517  r       ^ae  sales  for  the  year  ending  30th  June   1903    were 
2,639,617  acres  for  19,695,675 

Table  No.  13  shows  the  amount  exoendPrt  nn  «o«if->i 
railways  In  Canarin     t>,^»„  '•^"uui  expended  on  capital  account  on 

Works.  ^  *^®  Department  of  Public 


TA.L.  Xm.      .STAT.MK.T  SHOWX.VO   XMO^^T   EXPE.V.Kt)   O.V   CPIT..  .CCO.NX 

ON   RAILWAYS. 

Intercolonial »o.  «-.«  «.. 

Cape  Breton S61,923..3.'51 .32 

Oxford  and  New  GlMgow  .' .' . ." ?  JJJ  ,^^  ■ '  f 

Eastern  Extension  , .  ' "     |'^f9.06;J.21 

Drummond  County  .. .      I'.^t'^^^^^ 

CarletonBraiicli.  1.464.000.00     570,521,136.48 

Montreal  an-i  European  Short  Line" ^^'^'O  48 

Prince  Edwaid  Islam!  33.3.942.72 

Canadien  Pacific .'5.429,239.33 

Annapolis  and  I>igby. . ." ' 62,7o2.243.58 

Governor-General's  car  'Victoria' 660  683.09 

Yukon  Territory  Works  (Stikine-Teslin  Ryj ::;::. •.•.•.• ::;:;;:        gsSli 

'^°^^ S140  0.30.269.54 
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ELECTRIC  RAILWAYS. 

There  were,  dulng  the  year  ending  June  SOtb  1903  some  4S 
electric  railways  In  operation  In  Canada,  with  a  total  mileage?  V59 
miles  and  a  paid  up  capital  of  147.096.463.38.  The  number  ot\Z 
.enge«  carried  was  155.662.812.  and  the  car  mileage  GS.o's^SS  Jl" 

The    largest    systems    are:—  ""•«». 


Name. 
Montreal     Street 
Toronto    Street 


Miles  of  Rails  Laid. 

117.46 

06.74 


THE  MONTUEAL  hTUEET  RAILWAY  COMPANV. 

The  Montreal  Street  Railway  Company  was  one  of  the  first  com- 
panies on  this  ConUnent  to  change  the  mode  of  transportation 
from  horse-power  to  electric  traction.    The  first  electric  car  was 

TJ""  ''f  T'  '°  ^*^'^°*"'  ''''■    "^^^  «^o-tt»  Since  that  tZ 
Is  shown  by  the  following  comparative  flgures:- 


For  the  year  ending 
Sept  1892. 
Receipts    of    Company     ..  1564.406.00 

Number  of  passengers  . .  11,631.386.00 


For  the  year  ending 
Sept.  1903. 
$2,222,787.00 
71,366,609.00 


The  chief  dlfflculUes    which    present     themselves     to     electric 

Jtr^lr  T^T^'f  "'  '^'  '"^'"^^^  °'  **»«  ^^^'^  ^^  '"any  of  the 
streets,  and  the  depth  of  the  snow-fall.  Several  of  the  streets 
have  grades  of  11  %  for  considerable  distances.  An  Idea  of  the 
amount  of  labour  entailed  and  the  expenditure  In  connection  with 

Tof  rj  />.     ""^  ^°^  ^^'''''  "''"°''«  °^^y  ^'  «^t^«r^d  from  the 

lho„ti9n?\^'''''^''°°''-'^"'°'"    '^^    ^"*    ^^^^^y    winters     Is 
about  120  Inches  per  annum. 

hop"^*  co°>Pa°y  18  well  equipped  with  sweepers  and  ploughs  and 

TtT^TT^^'V'  ''''''''  ^^°  ^«  °P«-*«^  at  all  seasons 
^,I.^T      '  ''"^'^^"'^  snow-falls  and  blizzards  causing  only  a 

slight  disarrangement  of  the  service. 

♦h^^?,!""?*"'  l^!  '"°°''^'  °'  *^^  '°°^  '«  *  l^'-ee  lt«°^-    During 
the  last  winter  (1903-4)  this  amounted  to  over  1200.000.00. 
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The  Company  operates  about  120  miles  of  track  as  well  as  the 

which  Is  controlled  by  the  Montreal  Street  Railway  Company 
Additions  are  being  made,  and  It  Is  expected  that  about  10  miles 
of  track  will  be  added  to  the  system  during,  the  present  season. 

The  rails  which  have  been  adopted  by  the  Company  as  standard 
and  are  now  being  used  In  new  work  and  renewals  of  track,  are 

w  ID.    T    rails,  and  In  length  of  60  feet. 

hnn^ nV° v^  V!^  throughout  tbe  city  Is  No.  00,  and  on  the  subur- 
ban lines  No.  mo.  The  feeders,  of  which  there  are  about  107 
miles   are  No.  0000  wire.  250.000  and  500.000  C.  M.  Insulated  cables. 

froJfntm     "'"  ''  "^"^^^^  °°  ^'"'*'°  »"^  Barre  Streets.    The 
frontage  of  the  property  la  394  feet  with  a  depth  of  235  ft    The 
-ectlon  used  for  engines  and  dynamos  Is  235  ft.  long  by  80  ft   w  de 
and  contains  six  Corliss  compound  condensing  engines  of  650  H.P 
Tm  HP    '^irV^r'""''  T.  ''°'""  *^°'°P°"°^  condensing  engine 

swrbrrd";  uTo^TzTn^^r " "'-  "^^"--^  '^  - 

^nlt,  r  '^^*'  """*'  "°'*  P°'"  C°"P'^'»y  f'om  their 
^Derating  plant  at  Chambly.  17  miles  from  Montreal.  (See  page 
30).  The  current  Is  transmitted  from  Chambly  as  25.000  volt  three 
Phaae  66  cycles,  alternating  current.  To  convert  this  to  DC 
which  Is  used  on  the  Street  Railway  system,  are  employed  six 
direct  current,  induction  motor,  generator  sets,  each  having  a  rated 
capacity  at  the  direct  current  end  of  500  K.W 

This  Interesting  plant  is  In  a  building  90  ft.  long   and    40    ft 
wide,  connected  to  the  main  power  house. 

The  boiler  house  contains  16  Lancashire  boilers,  250  H.P.  each- 
6^I^ncashire  boilers.  300  H.P.  each;  6  water  tube  boilers.  250  Hp! 

no JI?f  ^""'P^^y  ^"^  mechanical  wood-working  and  electrical  shops 
coveilng  an  area  of  77.000  square  feet,  where  old  cars  are  over- 
hauled  and  new  cars  built  as  required. 

.„  J^^  \°T^  '*°'''  °'  *^^  Company  consists  of  upwards  of  800 
cars.  Including  sweepers  and  ploughs,  all  of  which  have,  with  but 
few  exceptions,  been  built  by  the  Company. 


TELEPHONE  BVSTEM9. 

"®*   °'   ^'^^fi   In   use   during   1903   werp   ikio^o 
and    vM©  approxiniatf>   mimho..  ^»  «*'ub    i»uj   were   163,213 

Montre."  w« Zow  td l''",.rr"'''  ?°"  '"""  °«''''  '"  '» 
''ii>>  a  cap,.,,  „,  ^oTo,,  .  'W,Trow.r.;'„  r.  .liT"?"' 
by  the  following  toble:-  "™*  '*  ''**°^° 


Year. 

1880 
1S85 
1890 
1895 
1900 
1904 


Capital. 

I  600.000. 

1.200,000. 

1.494.000. 
3.168.000. 
6.000.000. 
6.000.000. 


ExchangPB. 
32 
175 
363 
613 
837 
1.093 


Substrlbera. 
2.000 
9.614 
19.350 
28,809 
38.360 
67.172 


Miles  of 
L.  D.  Line 

3.000 

8.228 
14.851 
21.350 
30,969 


...n.„,„,  app?C;rv  ne'r,';™.":"  ™r.r'"'"°*  *-' 

public  a  mo.t  reliable  wrvlce.         '""""''"'■    ""  "'"""  to  the 


TELEGRAPH  SYSTEMS 

Western   Union    ..;;:;;; ^HH  ^'^^e 

2,632  9,843 

Total   ftfiAoc 

Number  of  messages  sent  In  1902.'  •5.313.800  ''""* 


•w^  -JX 


r  *   ifc'i 


,'-77*  .;^  --l':-...-:<.^-"'..«^<\t^il5t' 
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ELECTRIC  LIGHT  COMPANIES  IN  CANADA. 

an  W^l  i^'"  "^*''"''»»°>«'»t«  0'  1903  tbere  were  i.786  emplorwi  and 
an  invested  capital  of  |20.ooo.(XK).  cmpioyeea  ana 

The  total  number  of  arc  lamps  In  1903  was  14  ."80. 

The  total  number  of  Incandescent  lamps  la  1803  was  1.212.681. 

POWER  DEVELOPMENT. 

out^hl"??  '"'*"  "'^  ■*''''°"  *"  C'^°»'la  offer,  especially  throuRh- 

TwatTowers'T"'  T'"'''''  ^''^^'""'^^  '-^^«  Ue'velopmSt 
^L7urZ  V  """^  °'  ^''^  ''*^"  '»''■  1°  t»»«  vicinity  of  manT 
f^turlng  centres  are  already  utilized  for  power  purposes    b"t^y 

It  must  be  undeCod    hat  manv  r      «      "°''  '°  ^"*"  P^'^^"' 
manufactories  of  an  klLds  a^«dr/    "^'k  °"''  "'*"'''  '^'^  °^'"»  »°^ 

Instance  of  which  may  i^Lntt.^'^n.^'^  ''**"''  P°'^^'-*  °°t«We 
ui  wQicn  may  be  seen  at  the  Chaudldre  Falls  at  Ottawa. 


im:  -^ 


•so 

The  water  power  developments  are  so  numerous  and  increaslne 

1o^^"LIV:T''  *''*  "  '^  ^"^°«^^^'«  ^°  «'-  accurate  fig"  es 
Bhowlng  the  total  power  developed  throughout  the  country. 

MONTREAL  LIGHT.  HEAT  &  POWEU  COMPANy's  SYSTEM. 

Power  is  supplied  to  the  City  of  Montreal  from  three  generatlne 
stations  known  as  the  Lachlne.  Chambly  and  Shawlnllan  n^wer 
houses,  located  at  distances  of  5.  17  and  85  miles  resTecUvely^rTm 

th!  ^"^'Z'  '"*'°''^  """^  Shawmigan  power  hous'r  located  S 

he  city.    The  voltages  used  for  transmitting  energy  ov^r  thel  dls 

Unces  are.  5.000  vols.  25.000  volts  and  50.000  volts.'^Therlve.^Bup: 

?hi  Lf  '^"'""  "'  '^'  ''•  ^^"'•«'^^«'  ^^'^^^H^".  and  St  Maurice 
The  drainage  areas  of  these  rivers  being  the  great  lakes  forthpq^' 
Lawrence:  Lake  Champlalu  gathering  waters  from'the  Green  a^d 

dralnTt  arrT"  '"''""  ''^  ^'^^«"«"=  -^"«  the  St  Maurice 
drains  ai.  area  of  approximately   18.000   square  miles    con^JiZ 

almost  entirely  of  forest  lands  to  the  north  of  the  s"  Law "n  f    ' 

The  Montreal  Light.  Heat  &  Power  Conipany  now    .Introia  th« 

Pe'rhanf  fn^'  '"/'^'  ^'"^''^  ^"^^^  '^  ^h'e  ciVand  1  s  sutrt 

of  tM-r      '  """"^  °°'^^^'  ^"^*"^  ^°  ^"«  operation  Of  the  system 

of  this  Company.  Is  the  high  load  factor  obtained     The  mlnrmu^ 

oad  factor  over  24  hours  per  day  during  the  summer  monthT" 

about  75%!  for  the  whole  year.  The  total  out-put  for  the  year  1903 
Is  in  the  neighbourhood  of  85.000,000  K.  W  hours 

The  company  owns  and  operates  two  out  of  the  three  generating 
sutlons  supplying  power  to  the  city.  viz..  those  at  Chambira^S 

The  Chambly  power  house,  which  obtrixis  its  dowpf  fmm  ♦>.- 

wL?'t/T!  °°  *'^  ^*''^^"^"  ^^-'•-  *«  3««  ^eetZg  by  5?  fie 
wide     The  hydra    Ic  equipment  of  this  plant  Is  designed  for  Th« 
development  of  23.500  electrical  horse-power.    Therf  ^  f  efghrml 

li  'o'- d  rectly  connecting  to  the  A.  C.  generators.    The  wheels 

tubes  10  feet  In  diameter.  15  feet  above  tall  water  and  are  operated 
under  a  working  head  of  33  feet.  There  are  two  smaller  unite  each 
consisting  of  two.  27  inch  turbines  set  In  8  foot  penstocks  th^' same 
distance  above  tall  water  as  the  larger  units.    These  a  e  used  t 
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drive  the  exciters  for  the  A.  C.  generators.     Directly  connected  tn 
each  Of  the  large  water  wheel  units  Is  a  2  200  K   W    152  R   P    J 
2^00  volt.  66  cycle.  2  pha«e  generator.    Four  of  the  lenerato^s  L  of 
the  revolving  field  type,  and  four  of  the  Induction  type 

The  two  exciters  are  each  of  300  IC  W.  capacity  at'l25  volt  «n^ 
run  at  a  speed  of  250  R.  P.  M.  '-apaciiy  at  125  volt,  and 

By  means  of  step-up  transforme  .,  tiie  voiiar-  1r  tmnof^,  ^ 
from  2.000  vo,„.  2  ph«e.  .o  25,000  vo  s,  .■  ,!.  '3  ,',',1  v'tS  „ 
Is  transmitted  to  Montreal.  vouage  it 

Lachlne  Rapids  on  the  St  Lawrence  Hlvei   --tween  thi,  T»i«nH 

l^e  St  Lawrence  River  at  the  point  where  the  power  houseTs 

«^  oJ  f^'"'.''''"""'  "  ""^'^  °'  '•^P"^^-    ^°  -'^e'-  to  render  a  po 
Uon  of  the  water  available  for  power  purposes,  a  large  break-water 
was  constructed,  a  mile  and  a  quarter  m  length   running  paraireUo 
the  shore  and  at  a  distance  of  I.OOO  feet  from  It    At  a  pofnt  atu^ 

pinions;  all  are  controlled  by  governors.  To  each  water  whe^un^t 
consisting  of  six  wheels,  Is  connected  a  750  K.  W.  rcycrrihat 

mnTu'T'''  Tl''^^'"'''''  ''^  °°™^^  sPeeH' Which"  s 
180  R.  P.  M.    To  supply  the  necessary  exciting  current  for  the  A  C 
generators,  there  are  four  exciters  each  rated  at  75  K    W   af "iS 
volts     The  exciters  are  driven  at  a  normal  speed  of  660  R  R  m  ^y 
a  belt  from  a  separate  water  wheel.  ^ 

fr.  t?/"!*'"  ^l  '^'^  ^'^^^""^  """^  ^^«  sub-stations  distributing  power 

Cnri\*''  r?  !,"''"'''•  ^^"  P'-'^^^P^  °°^«  (««°tral  station^rc" 
Cord  St  sub-station,  and  the  Shawlnigan  sub-station)  are  tied  tl 
gether  by  means  of  a  2.200  volt  tie  line.    At  these  three  sub-^tSonT 

Snv'eTef  trrr"'  ir  *'^  "^°^^^"°«  ^^^"°-  »«  translLrmTa'd 
converted  to  alternating  current  at  2,400  volts.  60  or  63  cycle  2  or  8 
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THE   SHAWINIOAX   WATER  AND  POWER  COMPANY. 

These  works  are  located  at  Shawlnlgan  Falls,  Province  of  Ou«. 

Tt\2  i'r  f  ;  "^r "  ^'^^^'  ^^^  '''''  '-"  ^-  Jhe  river  oceumr^ 
at  this  point  is  about  150  feet  "v-i-urrmg 

nn,,"!?"*  ^^^  ^l?""*'^  ^*''^''  ^^°^«  Shawlnlgan  Falls  drains  a  tract  of 
country  reaching  north  to  the  divide  between  the  St.  Lawrence  and 
Hudson  Bay  Valleys,  and  extending  from  Lake  St.  John  rthe  ^? 

SJriakL     ""*'"  ''  "'"'""  "°°"^^  ^°^  ^^'^^^^  interspersed 

^nlrL^^?^  *°  r*"**^'  *'°''^'^  *^*'  '°"°*^  t°  a  considerable  depth 
and  reaching  as  far  north  as  It  does,  the  effect  of  the  melting  snow 

IVLT  T?'  *°  ^'  '""  ^'  Shawlnlgan  until  late  in  June     ThI 

thTr  1  '  ''°''  *^"  ^"*"^  *°  ^"«^  ^'^  «^«°t  that  the  flow  o? 

the  river  is  very  regular  and  seldom  falls  below  10  000  feet  ner 

second.  Which,  under  the  available  head  of  about  140  feet   'ssuffl 

dent  to  produce  upwards  of  100.000  horse-power 

In  making  the  power  development  at  Shawlnlga  the  water  is 
taken  out  of  the  river  by  means  of  a  canal-about  1,100  feet  In  len^i 
100  feet  Wide  and  20  feet  deep-to  the  gate-house  From  Lrefte 
^ter  is  taken  to  the  power  house  by  means  of  penstocks  ThSe 
are  at  present  installed  in  the  main  power  house  three  palTso? 
turbines  one  connected  directly  to  each  of  the  9  foot  penstock 
Pipes.  These  turbines  each  consist  of  a  pair  of  inward  dSr2 
wheels  m  a  steel  case,  operating  at  180  revolutions  per  minute  an^ 
capable  of  delivering  6.000  horse-power.    There  is  dlrec  ,y    onnected 

ot  mo  K   W   *''•^^^^««'«  ^  ^— tor  Of  the  revolving  fl^d  ty^e 
Of  3750  K.  W.  capacity,  generating  30  cycles,  two  phase    2  zm  ^nu 

tTsTit  ?r'*"  r^^"  '^^^  ^^^^-^-  op^ratlnTo^'ak    Jon 
tal  shaft,  and  are  set  In  two  llnps  in  the  power  house  th«  «h7fJ« 

extending  lengthwise  in  the  power  house  a'nd  the  un  'te  sLggere^ 

A  fourth  unit  IS  now  being  installed  which  will  have  a  wate; 

wheel  of  a  capacity  of  10.500  horse-power,  taking  water  through  I 

penstock  12  feet  in  diameter  now  being  constructed  ^ 


O.J 


Two  500  horse-power  whepio  o-- 

rent  „,„r.tor  „,  «0  K  W  ~"«  1^°^ '  '°  "  "''«'  =«" 
as  exciter..  '"ipaclty  at  125  volts.    Tlese  are  uied 

;witi%7ZLi?uC  ^rrrrrr""  ^^^^  ~ 

from  tLe  oil  switches  to  a  selectorTwftch^        "^"^''^  '^"'^^^^  P^« 
curren:  can  be  thrown  on  to  either  Z^^.J  """^^  °'  ^^^«^  the 
he  Plan  being  to  separate  the  load  whf  ^^        '^"^  '"''  °'  •'"«''^''« 
from  the  more  steady  load   by  mean!  o,1      '"'^'''  *°  fluctuations.' 
the  busbars  the  current  for ' local  ^m-n        '"'  '"*'  °'  *'"^''*'-«-   From 
ead  covered  cables  at  2  2 oot,ltsTo  1  uZ"\  ""''^^  ''  ''""''^^^  o^ 
thence  on  over-head  lines  to  tbepolnfn;^^ '"'^'^^  ^°"««.  -°° 
arger  factories,  located  two  miles  or  in     /  "'^'    "^^^  ^""«°t  for 
to  a  distance  of  20  miles,  is  c^nduoL T     '"'''^  '^'  P^^^""  ^o"«e  up 
switches  to  step-up  trans  ormerseDn',?  ''''  '"^'^''^  '""'^-^^  °" 
Phase,  and  thence  through  iShrnlne  «rl  ^.  ""^  *°  '''^«  ^°"«.  two 
to  the  points  of  use.    The  current  /  ^"^^^''^  ^^^  over-head  lines 
Uken  from  the  busbaJs    b^g^o  l1trb'°^^"^*^^  '^^^^-^  " 
and  changed  to  three  phase    passi"  TJ  '    !  *°  *^^  transformers 

mg^a  rated  capacity  7i%^klr       ''''''  "'"^^  '^^"^^^  *^I>e.  hav- 

statio';  z.i:zi  FilL'^^th^elT  '/°^  ^^°°^  ^^«  ^--tmg 

84.3  miles.  The  transmission  line  eo^'ro,  ^^^^  '°  ''°°*^-^'  '« 
each  composed  of  No.  7  aluminum  wire  Th.  f  rr/'"'°^°»n»  cables, 
mission  line  when  8.000  H  P  arl  Tl,  T  .  *°-*'  '''""P  '°  the  trans^ 
busbars  In  Montrea  Is  at  unltv  n  "^  ,  '""'^  *°  *^«  customers' 
delivered  voltage.  requWng  about  bTooV'?'"'  "'°"*  1»^°  °'  t^e 
station.    By  operatiS  at  a  bigbet  droT  '°"?  '°'  ''''  ^^^^''^tlng 

.be  dlBtance  'ro^  :Z7 tZZ'T^J"':  T""""'  ""*«■ 

A  .econd  traneoleslon  line  1,  „™  J  ,     ""  ^"^  ^  ""="<«. 
tie  one  described  eicept  thM  1  °  T,^'°*  constructed.  Umllar  to 
»tr.nde  of  No.  4  ;ire  '*""'  "'"  ">«  ""-"Posed  ol  seven 

T.e  step-down  tr.n.,om.ers  In  Montreal  are  „,  tie  s«ne  t.„e 
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as  the  step-up  transformers,  being  i.OOO  K.  W.  In  capacity  and  de- 
signed to  reduce  the  current  from  44,000  to  2,400  volts,  three  phase. 
At  Montreal  the  Company  has  contracted  to  deliver  to  the  Mon- 
treal Light.  Heat  &  Power  Company,  current  at  60  cycles.     Motor 
generators  are  installed  to  change  the  frequency.    There  are  at  pre- 
sent Installed  five  of  these  sets  of  a  normal  capacity  of  800  K.  W 
These    consist   of    a    three    phase,    30    cycle,    2,400    volt     synchr- 
onous motor  directly  connected  to  a  three  phase,  2,400  volt  60  cycle 
generator.    Each  set  has  mounted,  on  the  same  shaft  exciter  for  the 
whole  set  which  Is  also  used  as  a  starting  motor.    The  current  for 
starting  is  taken  from  an  auxiliary  set  consisting  of  a  75  K  W 
compound  wound,  direct  current  generator,  directly  connected  to  a  30 
cycle,  three  phase  2,400  volt  motor.     This  small  motor  generator 
set  may  be  used  as  an  exciter  for  any  set  in  case  of  accident  to  the 
directly  connected  exciter. 

There  Is  now  being  Installed  a  set  having  a  capacity  of  4000  K. 
W.,  similar  in  all  respects  to  those  described  above. 

It  Is  Intended  to  deliver  current  from  Shawinigan.  not  only  to 
Montreal,  but  to  othe .  towns  between  Shawinigan  and  Montreal. 
One  branch  h.-  already  been  built.  This  branch  transmission  line 
crosses  the  St.  Maurice  River  by  n;eans  of  sub-marine  cables  The 
transmission  voltage  Is  12.500. 

The  total  amount  of  power  now  being  delivered  In  Montreal  from 
Shawinigan,  Is  something  over  6,000  horse-power. 

POWER  DEVELOPMENTS  IN  THE  NIAQABA  DISTKICT. 

There  are  three  large  power  developments  under  constructfon  at 
Niagara  Palls  at  the  present  time.  viz..  The  Canadian  Niagara  Power 
Company,  the  Ontario  Power  Company,  and  the  Toronto  &  Niagara 
Company.  " 

The  Canadian  Niaoaba  Power  Company  is  working  In 
conjunction  with  the  Niagara  Company  on  the  American  side  of  the 
falls,  and  their  constructions  and  operations  have  been  developed 
from  the  experience  of  that  Company.  They  are  constructing  works 
designed  for  a  capacity  of  110,000  H.  P. 

The  tail-race  Is  2.200  feet 'long  and  of  horse-shoe  form  25  feet 
high  and  19  feet  wide,  being  lined  with  17  Inch  concrete,  with  vitri- 
fied facing.  The  grade  of  this  tunnel  is  seven  feet  per  1 000  which 
will  give  a  speed  of  water  when  the  plant  is  in  full  operation  of 
about  27  ft  per  second. 


lengu,  Of  the  po«r  house,    fb^wl'  Jl'',"''"'''"^  ""'  "'■'"» 

The  wheel  pit  Is  165  ft  deen  is  «      .^ 
The  turbines  are  In  Ave  unUs  ?2  OO  h^'p  *!''  '°'  "'  "'  ^°°«- 

Of  the  twin,  vertical  type    Inwar!^  1^^  "^"^'''^  '^'''-    ^hey  are 
each  unit,  discharging  Zo  l^:Zn'TZ' ^^'^^'^  ^"^-  to 

revlltlnr^dtrafd  w^^^^^^^^^  7^^-  -  or  the  Internal 

rent.  25  cycles.  aflE  000  volts     The   '  f  ^'"°^  ''''''  P^-««  cur- 
directly  connected  by  a  vertl^l  ^h I      f  °f  ^to"  and  turbines  are 
The  auxiliary  machlnerrc^ns  st  ne  «,  '^'".^^^^^^  ^'  ^50  R.  P.  m. 
water  pumps,  oil  pump  and  J  In"  s°    '"'"':  *"'"'^^^'  ^^^'^ers, 
bers  built  into  the  side  of  the  whee, '     "ioo'J.'n  ^     '"  ''''''  ^^^-- 
The  transformer  station  is  eauinn^S      li       "•  ^^"^^^^  ^^^  surface. 
THB  T0H0.XO  JZ^JlTcl         T'  "°'''  transformers, 
tlon  similar  to  that  of  the  Canadian  n,'^"^  ''"''  "'^^'^^  ^  ^°°«truc- 
a  Wheel  pit  158  ft.  deep  by  416  /t  ,oTe '^'''  ''°"^''  '^'°^^°^'  ^^-'°« 
and  the  discharge  of  water  therpf^nt  ^'^^^*'*^  ^°  *^^  «°»d  rock, 
tunnel  running\nder  the  centre  o"  1  vT?"/  ^°"  ^^^^^  ^"-^^^ 
Charging  directly  under  the  centre  .^hfu  °'  *'!  '''''  ^^^  ^'^- 
development  is  accompanied  by  sL  '  J    .  ^orse-shoe  Falls.    This 
lie  engineering  for  while  oMiL  ^'^"^  examples  of  hydrau- 

with  throughout  tie  work  tosTer'"^  '^^^""'««  --  ^"t 

the  gathering  dams  aid  the  hL"'  '''  connection  with 

underneath  tL  centre  Of  the  fals  are  ^^h"'  *''  ''^^'^"^^  ^^^^^ 
courageous  engineer.  '     ^  ^"'^  ^'  *"  asto"°d  the  most 

The  wheels,  of  which  there  will  be  11  of  i?  .^nn  w  « 
Ing  under  a  head  of  143  ft  will  driv!  Vk  i  ^'  ^-  ^^^^  "P^rat- 
10,000  H.P..  25  period  genirs  rk  °"?  ''''''  ^^^^^^^  «b«ft«. 
these  turbines  wil,  have  a  7enSh  of  n5  fr'"''.'  ^'^"^  ^"^^'^^'^  to 
intermediate  points  by  bear^n^  t^Z  '^'  '"PP^'-t^'^  at  three 
basis  of  125.000  H.  P.  deveTone?  -"^  °«  '""'^  '°^'°°'^-  °^  ^ 
qulrements  of  this  plant  will  b!«h..  L^^®^'^"^^  "^  80%.  the  re- 

mlnute.    It  is  the  1^21^*0  tr^nsl^r  T^'IV^'  °'  ^^'^^  ^- 
ronto  at  about  60,000  volta         transmit  the  electrical  power  to  To- 
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deaimg  with  the  hydraulic  part  of  their  plant.  This  Company  is 
bringing  the  water  from  Dufierln  Island  In  three  steel  pipes,  each  18 
ft.  in  diameter.  6,000  ft.  long,  burled  underneath  the  ground  de- 
livering this  water  at  their  power  house  situated  below  the  falls  In 
^?J^?^'  'T  '*'«*^^"«^°«  their  tall-water  Into  the  river  Immedla- 

vlL^l°^  JJ*  ^7"*  "**"°°*  ^"^  ^°''*'*°«  *'  '""  «»Pa«lty  the 
velocity  of  the  water  m  these  18  ft  pipes  will  be  15  ft.  per  second 

fm^r  V^l"""^  *^'^'^°^  ^^'^^^  «•  P-  "  ^"1  '•«'^«»"y  be  seen  that 
important  engineering  problems  arise  In  connection  with  the  sud- 

Tjf^nT ,  '^'  '"^'''  '"^"'^  '^'*"*'"^*^  ^y  *^^  ^"'•blnes.  when 
Tw,  K^  ?''*  ^'^  supplying  water  at  such  a  rapid  rate  of  flow. 
Their  head  works  has  an  ulUmate  capacity  of  200.000  H.  P.  and  this 
8  nearly  finished.  The  total  amonnt  of  pover  which  the  Company 
18  privileged  to  take  under  terms  o:!  their  contract  is  100.000  H  P 
The  turbines  which  will  to  of  the  horizontal  type,  two  runners  on 
,!^?  ,.f  ;*  discharging  Into  a  central  straight  tube  will  operate 
under  175  ft  head  at  187%  R.  P.  M..  each  unit  developing  11,300  H.P. 

At  De  Cew  Falls  between  Niagara  and  Hamilton  Is  located  the 
power-station  c'  the  Hamilton  Cataract  Poweb.  Lght  &  Tbac- 
TiON  Company.  This  plant  has  been  In  operation  for  some  time,  and 
at  present  Is  being  extended.  The  power  Is  chiefly  used  In  the  city 
of  Hamilton  34  miles  distant  from  the  power  station,  for  the  supply 
of  the  city  lighting  and  for  operating  machinery,  electric  railways 
etc,  which  centre  there. 

The  Cataract  Power  Company  takes  its  water  from  the  old  Wel- 
land  Oanal  through  a  weir  built  by  them  for  that  purpose,  under 
contract  with  the  Dominion  Government  It  passes  thence  through 
about  %  mile  of  canal  of  rectangular  section  40  ft  by  9  ft     At  the 

^Z^l  Ton/'  *^^"  '*°^^  ^^'  ^^^^^  ^"y^°e  capacity  amounts  to 
about  1 200  cubic  feet  per  second.  The  water  discharges  into  a 
series  of  basins  or  lakes,  formed  by  damming  up  two  ravines  by 
heavy  earthern  embankment  constructions.  The  area  of  the  lakes 
amounts  to  409  acres  at  mean  water  level;  the  depth  of  water  varies 

fnr„  .  ;  *°  ^^  "•  ^'  *^^  ^"^^"^  ^^'  The  total  development  is 
Intended  to  produce  40,000  H.  P.  v        t  la 

The  Company  Is  constructing  a  forebay.  265  ft  head,  through 
which  six  penstocks,  6  ft.  6  Ins.,  internal  diameter  pass.  These  pen- 
stocks, Which  are  800  ft  long,  each  supply  one  6  300  H.  P.  single  din- 
ner, double  discharge  horizontal  turbine  running  at  286  R.  P   M 


^:»■  «.: 
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directly  connected  toa6000ifw    ♦».. 

2.400  volt.  66%  period  generator  pJ^V  .  k  ^  '^*'''  '•«^°lvlng  field, 
exciters  and  ZmTwi^Tll  '**  ''^  ^^^^  '^^^^^  "^^l^e^  K.  W 

part  or  the  jLwer  tuTe  l^^^^:  TZl  T'^  ^ TLn  ''''  °'^ 

nrs^-r  rVoTtr  fi  r  f  ^«  -" -" "  ''• 

theu3ual  controTrgrdlrre:!    l"^^e?aTtr°r'  ''''  ""^ 
2.400  primary  to  22  600-45  000  vm  »  f      /      '    ^  tfansforralng  from 

The  transmlsslonTestVrro^rr  ^^^^^^ 

by  means  of  barbed  wire  'retched  In  hi^  T"'''''''  ''  ^'"'"^^'^ 
No.  2,  line  consists  of  6No   MO  conn       °*'''  °'  '^'  ^''^^^S'^' 

two  right  angle  triangles  with  56 TnohK"^  conductors  arranged  In 
It  Is  expected  thUiZ      t  ^'"^  *°<^  Perpendicular. 

metrical  aCl^if  J^    ^L^f^^r ^^h^  .^^  ^^'^  "^^^^ 
load.  ®*''®®**  ^^^  with  full  non-lnductlve 

trio  Company,  .he  HamTltoa  steTCfw.;     T'i""  """■"  ^'«- 
das  Street  Railway    the  Cltr  S^J^l     ';  ,^^  Hamilton  &  Dun- 

UrWl...    It  ..Shts'^rv LTrtheritVtte'df  ,H  f""""'"' 
Pile,  power  to  the  Im-il  r™.       T^  lUstriot,  and  aup- 

tbocltyor8tClJSrerlr«.  '""  '""■"'""""«  "«"'  "">  •»»"  In 

THE  MWEH  DEYIlOrMENT  AT  SAUI.T  STE.  MABIE. 

..ve  head  o,  ^^ZT:  z^.^:^r^z7i.:"\r  :!"^ 

rtTmiiro^  i;,:  rai  r "°"'  ™'-"'-  -^  »"^ 

mmate,  at  hV^werlouerTh^*"^  "  """^  ^'««  ""»  t""- 
unlt.  on  Tert.,^  ehaS  Power  1.  „t«- 'e'd"?""'""  "  '°  ''"  «"  "■• 
grlndera  and  ele«rloai  apparZ  '  '"  '""'^"'^  °'  """P 

THE  POWEE  DEVEI.0PMETO  OF  THE  OTTAWA  DISTBICT. 

muee  trom  the  olty  may  he  ,onnd  wlt^^ra^e^itltlS 


■.'!=sii8K^»  :sK;--!)f.'^'  ?_•!»'  -  '■'m^--  ~ 
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frnl""^'^"" 1rop.lOft. 

-...up^n:.-;.  ■:.•;.•.•.::   ::-:;-■-  :; 

all  on  the  Ottawa  River. 

High  Falls  on  the  Ll^vre  River.  180  ft..  82.000  H.  P. 


THE  OTTAWA  EI.ECTHIC  COMPANY. 

dl«cll,   ,„r    mcaodescem    lifting  IS.  Tr^™    °?'"r°""'"" 
rent  frraTi  ™,ih    f     u       ^'"  "°  "°""'  "«  »M"'«a  "y  cur- 


THE  OTTAWA  ELECTRIC  RAILWAY  COMPANY. 

consul  n'r'^f"^  equipment    of    the    Ottawa    Railway  Comi«ny 

rmtt^H*  f' "°"  °'  '•''^  ^-  w-  ^"^°»^«  *t  600  volts,  r^ 

1  OoTrn  \*  '*°'''^'  ""^""^  °'  268  chloride  cells  of  a  capacity  S 
shaJr  l,^*'^^^*^^ /^'^^^t^d  to  6  Wheels  mounted  on  one  horlzoS^ 
rir/^y?e:vrcr°*  '^^^  ^^  ''  '^^*'    ^^«  ^--  *«  -«^  'or  street 

PoweTrn'^n'  "T"'  ^^^elopments  In  the  vicinity  are  the  Ottawa 
Power    Co..    Deschesnes    Elecrlc    Co..  the    Capital    Power  Co    th« 
Ottawa   &    Hull   Power   Manufacturlne  Co     LM     Z    n 
Electric  Co    etc  «"uiactunng  Co.,   Ltd.,  the   Consumers 


mt^m^ 
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TOF  WEIIEC  HAIIWAT,  ...OBT  AHD  POWER  COMPANY. 

f~m'r;rt;"rQi^"e;%iTuri''r''  t  ■''"  ■°"'» 

about  267  feet     Tht  h*^nH  „Mn    m         *^®  '■'^®'"   *'   '^'a    PO'nt   Is 
r..«.  PreveS.  J'L"u:fu:roAr,:i'-Ja?  ^"  "=''  ^ " 

br  mean,  oVeeaeVpll  IC,  ';"'•  ""'"  '°  """  """^  ■«""« 
There  are  five  turbines  Installed  In  the  powor  house    each  hav 

directl.  to  the^ere^tor!::?,     ""°""''    '"'"■"  ''»"  "  -""=■' 
delivering  L  volt  dS^uient     rot  ."'  °°'  *™""°' 

motor  generators  and  2  exciters  directly  connected  to  two  Z'ur 
The  electrical  current  Is  used  for  lighting  and  railway  serrlce. 
INDUSTRIAL  CANADA. 
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.If^-S-.^    -t   i.r-.-TV'* 
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AOBICULTUBE. 

trie.  arWng  out  of  tarLnir  !lh  .    7^  '^'"  '""''^'''^  *"  '»'»'»- 
•nd  beef  pacldng  LdSe  and  hu'tt'  ""i"*'*''  °*""°«'  '^'' 

In  1902  that  of  the  wheat  r,i.i «! T  .  7  ^*"  "  ^'^  estimated 
Brunswick  knd  the  N^rth  w  f  l^^  '"^  °°*"^°'  ^"'^b».  New 
tilled  for  t^^t  j^^o^e  XZX.  "''°''r'  '''"'"'  "''^  ^^ 
Asslnlbola  SaskaLTran^d  I^h  T*.  °'  ^^^^'""'^».  Manitoba, 
acres     A^fho  «        f         ^"^  Alberta  Is  calculated  at  384  734  429 

c^r;;:>dte\rooo%"b;i;^ 

130.000,000  bushels  of  wheat  ^**°''**  *'^"' 

BomeVtrl^"  '^°''^''^"^«  iitatement  of  the  value  of  export,  of 
ma  showf  thT^wthr..^'  "'""^'^  dnring^he  year.  1S3  and 
Posslbtt7fort/;ranr :;  ^t:^  '~  --^at  the 

TABLE   xnr.      VALITK   OF   SOME   CANADIAN   FABM   PRODrCTS   EXPOBTED 

IK   THE  YEABS  189S  A.'D  1903., 

Wheat                                              -"^^-  ^^^J^. 

ZZt 17.060.033  124.566.703 

rC^ 1.741.028  4.699;i43 

Oatmeal ^'^^^'^^^  2,683.151 

P:rV.'. 'TZ  "^'^^ 

Cattle      2.441,434  1,062.748 

Bu^t^ ''''^'^^^  24.712.948 

Meat- ^'2»«'8"  6.964.618 

e!« 3,132.676  17.116.933 

*^ '  868.007  1.436.130 

laS  ^S  ^'I''"'"""'™  "">  y'«"  ""  26.37  bush,  per  acre 
In  1902  In  North-West  TerrltorleB  the  yield  wm  22 1  h,..k    -. 

Inm3.,.Nor.h.We.tTerr,tor,eme^.„:.1  m/hth.  ^e^  "':! 


^«W^S^ 
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TTrltorlea  In  im  .hown     ""^  ^''""'^Ick.  and  the  North-wl^ 

Wheat..  /"*■•  Bushela. 

Oata  4.216,197  78,496.742 

Barley ^.118.967  163.235.189 

1.109,463  86,034.010 

3,009.810.000  bushel  /S^jfelc-Z   '%"''   '°    '''  ''^'^    -" 

One  of  the  RreattransZtiuonnrohr  ".'''*  "'""'^^^  '^^'J^^'^- 

ln«  and  storing  of  the  wh^a    "n  itfn     ""^  '"^  ^""'^^  ^^  '"^^  °>«^- 

market.  The  following  sletTh^lrfbrCLr  *''  ''''  '°  "^' 

crioes  now  both  are  accompliahed. 

ORAIX  ELEVATORS. 

^ea?:raC:rtr,rcZr,v:,r'^vf  °"^^"°°  "^  ^^  ^•^^ 

baa  been  m  the  last  Qu^r  er  ce„'u^  L^,T^'°^.'  *  °^^^"^-  ^here 
tlons  attending  the  «aln  iow.l  .  /  '^  '^'  "'^^^^^  '°  *»»«  co°dl- 
transportatlon^andhaXgTthe  ':?„"*'■"'  ^"'^  *^«  P^^*""'""  o^ 
conditions  which  give  r'se  to  tLm  ^>,  ^'^  °°'  °^^''  "^*°  ^^^  °«^ 
been  met.  the  IngenuUv  thl  I  ^  '°'*°°"  *°  ^'''^l*  they  have 

dreds  Of  miniir^'lUerofTr'  '""*'  ""'  "'"'^^  ''''  '^-- 
POlnt  to  point,  stored  ^^Z^ltZn^JT.  "'"  ""^^'^  "■°'" 
terest  to  others  than  those  dS/c^;;;ne/;uh'tr^^^  °'  '" 
pose  of  this,  therefore,  is  to  present   not  «f«,Ti  "'•    ^^^  P"""" 

•omo  Of  the  devices  tor  the  swift  a^f  I  °  *  *'''^°''^^^  ^^y- 

twerirr^nd^rs^^^^^^^  '^^r  ^" "  -^"--  ^ 

sumption  of  the  men  who  rZ^,,   The  wheat  la  not  for  the  con- 
ia  sown,  barvester^fear  Slw  •  7:  'Z  I'f '  '''"'''°""-      " 
one  being  able  to  guess  Its  uUlmaTe'desUna'^on    T  "^'^°"'  '^"^" 
and  there,  from  this  storehouse  to  that  Itl    t^:  ♦       """l'  ^°  ^''^ 
reveals  where  It  can  fln^nrhl  Z  ^^^  telegraph  or  cable 

tage.      Part  of  ItTnda  S Vay  intoThe  lf.°  ''.'  ^"*"'  ^'^^°- 
carry  it  to  Europe.  *^^  ^^"'  °'  steamshlr-  that 

What  the  grain  will  cost  wJipti  nf  io»+  .*  • 


■ 
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nwinlpulatJon  li  occompllihed.    Its  bulk  i.  go  er««»  .„    ^ 

TM(  .  .cato.  Ihol  every  .icTire  which  navn  time  or  encrey   «„.  . 

•l^e  or  'llborartrT'  "^  "'"'"'"'  "  ""■""■«>  ■"-'■•»  ™ 

.rer'ywhl^Ltr L'e.°.r;r?Z  1"""  "."  """  •-"'"^ 
lift.  I*  hio-i,  I-  ev      .  *     °  "°°*  "°  ^^'■s.  Stores  It  In  blni 

Z".  r  r  ho'j:  :r.r.." '™° "'""'°'  ^°-° '"°"»''  -^' 

And  to  Illustrate  the  manner  In  whi.h  »>,-,««  .m 
Pllshed   w«  ahnii  f«ii "'"""«'^  'n  wnidi  those  thlnw  are  accom- 

with  wh«,,   0,"  r  ,„t  t  ra  .;f„ '/r"^"'   "'"'^°"'   '°"" 

r^.'r;r.heS  ^^^''^^^-^^.  z  rr 

..«.  one  la  ti^^,  fht  fthi-^.tVer  rovrrc^i'ra'" 

1«  Wl  ■  carry  1  r,^      '"?."'  ""  °"  ""''"  "°»"'«'-atloa  ^ 
principle  o,  operaUon  2 tacuT  V,l™  """"  "  ™'''  '"'  "" 

^B'^r  "--~-^n'::■rh;s:  -.«: 

^iflth?        .   '  '°"''  °'  "'""^^  ^'•^  *«^  °^  twelve  feet  deep  •  they 
are  the  greater  part  of  the  building  '        '^ 

When  the  freight  oars  ihat  are    to    carry  away   th«   .rr«.« 
-hunted  upon  the  siding,  the  grain  is  drawnToL  Z  ZLZ 
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rour^bm  U  Mean,  to  .ccom„,„,„,„   „.   .,„„„„,  .^.^...''.^^'J;; 
nor  c  e.aT„rrs,y  ,.•'"    wi"Hr'  T  °'  "  """"'"  ■"  ■»"  "'*  '" ' 

w...  fan  ,„  wu^i™  't^:Lr°:„;'ru.'°.r"''';  'r'. 

win  b,  j„.,„,  „„,  ,„„„.,  „„,  .bun.  d  'n.    a  t,,  Z To,   m' 

transfer  nonoy  n  a  b'nkfrom  "'  '"  ''  '"  ''^  "'^'"'^^^  ««  '^  '«  ^o 
house  receipt  foi  It  i«1'hT.  "''°"°'  *°  ''°°^'"'"-  "^^^  ^•*'-«- 
the  grain  lueir  ^°"^'''  '  '°  ^"  *°*«°t«  ^^^^  P"'P0«e3  It  is 

In  the  elevator  the  cars  are  not  allowed  to  wait  Iodk       Th.v 

.b,  «.,s  ..a  br„.er;o.  .li^ci/iro^M^  c°"a'„r.'bt^ " 

.Tor'-""'  ^"'"   ""'   ■°"''"  '"  --'--«  w."  tLeplr 

ra,°l£H?£r»T''-''~^^^^^ 
"."rironr ""  t.'"'-  "-'  -"  •  -«ptn"or^7  • 

thlr.7  Uioaaand  b^abll.  aZ  °"'  °'  ~"  """" 
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Now  we  tell  again  the  story  of  the  dny  receiving  houw  on  thp 
prairie,  for  the  irraln  eo«.a  nn  th^  i«„  / .  «:»-"»»uk  douto  on  the 
<»«♦         ./  *        "P  "*®  '®«^  '*°<J  '8  spouted  Irto  the  bina 

aio-hf  I-  V         .^  Sixteen  ;  the  cups  they  carry  that  wmt^ 

American  method  of  handling  grain     In  Vum^IL  u  ® 

generally  fhnf  ♦»,«  »^         "i'ug  gram,    in  European  warehouses,  so 

.bottom,  nailed  broad  sides  together  ^        '^•'  **^  '"^  ^'  '^« 

clrcfm^ti^r "'  ^^'^  ""^  "^  '°  '^-  ^'-  ^eP-ds  upon  luck  or 

But  we  have  predestined  that  our  grain  shall  cross  the  sea  ««  «♦ 
last,  when  what  Is  .beneath  It  In  the  bin  l^Z^  J 

..o?;  jl:,  .tx  r^n  '"is  s  -r  n^  '-"■^'  -" 

Hl':„r^  to  o.t  „.  an.  „,„,.  ..elve  .'no^:;  Ltr'L'  Ct 

.to°r^  p.r,r:„r]re^-'^-/- ;-- -  rr- '?"  -^ 


•M^ 
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consigned  to  convince  ua  that  here,  as  at  Port  Arthur  a  single 
hour's  delay  will  prove  costly.  ^ 

Obviously,  too.  here  Is  a  new  problem    to    solve.      The    power 

do  for  lifting  the  grain  straight  out  of  our  deep  hold  and  through 
our  narrow  hatches.  Well,  we  shall  see.  We  are  moved  close  by 
the  elevator,  our  main  hatch  exactly  opposite  a  tower-like  structure 

o^"'lLTundTr  '^  ''''  ^^'  ^  '''''''  ^'°^^  ^'«^-  ^-  ^^«  -^ 

fr.i°?V!  V'  °'"'°'  *''''"*'  *'  "  '«  *^*"^'  ^*°e8  a  huge  affair 
framed  of  steel  and  timbers,  booted  and  sheathed  with  Iron   and  we 

LsTen,^    r'/°  T  '"^  ""'''''  *^«  ^^«-*-  ^«'-«  this  mol" 
most  ^tt^r ";  T  ''"^  '*^'*^  '^'''"°«  '*«  «'^«-  *>"t  still  in  the 
Tr  It  X      .     ,^^    !°''  °'  ^*^'    ^  ^'«  ^^^'^  °'  "mber  with  a  roll- 
er  at  the  end  of  It  Is  run  out  from  below  and  pushes   the   booted 
end  out  away  from  the  side  of  the  elevator  until  it  hangs  dlSy 

Zm  th«  S  ^^'f.r''  *'°''-    "^^^"^  ^°^''  '"^'^^^^  '^^  hatchways, 
until  the  boot  Is  hidden  In  the  grain. 

«„H?r.  ^^1^'^°!,  ^^'  ^'*°  '°'^^'*'  y°"  «««•  «'">  this  time  by  sheer 

IIV.        )  '^°"'^**  *'"'^''«  °'  ^^«^'  that  we  have  accom- 

rthe  nne  andTT'r  !'  '*  °'^*^'-  ''''''  ^^^«  ^^''^^  ««-  the  top 
Tnto  th«  U  1°  ^"'^  ^''""'^  °^*°"^"  *^«  '^«t  of  them  tumbled 
into  the  boot  and  was  lifted  Just  as  It  had  been  so  many  times 
before.  For  what  we  have  been  watching  Is  nothing  but  ane^eva^o; 
it  c.„"?  ZT''  '"^  *''  "^^'•"^^  ^°"^^  •  ''  '«  ^'^^ty  feet  long  and 
Will  Hft  fl  I      r  '°V""'^  "^  ""'''''  °"^  ^««*  "  necessaS.    It 

We  have  said  that  before  the  grain  goes  to  the  bins  it  mu„t  h« 
weighed  and  here  Is  the  manner  of  the  weighing  A^reTeTving 
bin  is  placed  directly  beneath  the  spout  of  the  head  of  the  marine 
leg.  The  bottom  of  the  bin  is  a  slide  controlled  by  a  lever  B^neS 
this  bin  ,s  a  scale  with  a  hopper  whose  capacity  is  two  hundred 
bushels.  A  the  bottom  of  the  hopper  is  a  door  so  that  when  t^e 
grain  is  weighed  it  can  drop  through  into  another  bin.  n  order  to 
secure  a  proper  economy  of  time  and  effort  the  weigher  must  adjust 
info':.  .'^'°  to  a  standard  weight  and  take  Just  that  amoun 
into  he  hopper  at  each  draught  from  the  receiving  bin.  ^8^ 
the  Slide  is  pulled  wide  open  and  the  weigher  stands  upon  the  scale 
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Platform  beside  the  hopper.  Then  as  the  scale  beam  rises  he  bears 
less  and  less  of  his  weight  on  the  platform  and  at  theSame  dm! 
^adually  closes  the  slide,  reducing    the    amount  of  ^anthat^! 

w^ghtTwrd/""  '':  "^^*^'°«  '''■      ^^«  '-^-tThat  Th 
ri  fh    ^  ''^^^'^'^''  "^  the  scale  balances,  the  slide  Is  shut  tlieht 
and  the  door  at  the  bottom  of  the  hopper  is  unlatched     It  Lin« 
away    dumping  the  grain   into  the  Sfn   below  and   then   by  Us 
counter-weight  swings  back  again  and  is  latched.    Tha    Is  not% 

^Z'zzTzf^::^:,  irr-  ""^ ''  -^  -  "-^^ 

♦>,«..„     .,    ^    :        marine  leg  Is  pumping  out  of  the  hold— fifteen 
every  fifty  seconds,  which  Is  a  difficult  matter. 

,.  IrV^  °^"^f  *"  °'  °^  '^°'y-    The  elevator  at  Port  Arhur  was 
a  warehouse  ;  this  at  Depot  Harbour  Is  primarily  a  transfer  house 
The  grain  may  be  stored   here  but  It  Is  more  llliely  that  ifwrn  l 
carried  across  the  house  and   out  again  as  fist  i  the  t     T  be' 
found  to  accommodate  it    From  here  the  wheat  Ts  ^ken  in  cars  I 

TaJl^7l  "'  ^°''""  '^"°''''^^'  '^'^J^  «»"««  ^bove  Montrea    Whence 
loaded  In  barges,  It  Is  taken  through  the  rivpr  n^T+v.         Whence 

canals  to  Montreal,  where  It  Is  tranirdt^r  s^a^rp^  ""' 
To  understand  the  mode   of  operation  In  a  seaport  eletator  r. 
member  our  Port  Arthur  warehouse     There  te Tut  on!  iIT   !♦     I 

rprir?hrt;\^^^  t"  °'  putu^gTheVa?:  z  irsSr 

tLT       .       *^  ^"^®  ^^^  '^^^^  *«^'°«t  the  side  of  the  elevator 

^L'^:a^Zri^,:iTr  ^^°"^'  ^^  -^^  ocean\:Ser 
her  on  a  beUconveyor.^  '  "  ''"  ''''  ''^  ^^'^  '«  ^'^''^  -'  to 
r^J^fH^^^  conveyor  Is  simply  our  old  friend  the  elevator  leg  strln- 

tratel  IrX'  to'tV"'  ''''''  °"  '*^  ^'^^'  ^^^^  »»'  ^  that  "he^^H 
d^Ir  Lr  ?^  ^'■''"°'^-    "^^^  ^^^'^  ^«^i<=««  that  have  been 

d^crlbed  were  expedient,  but  they  were  noisy,  dusty    strenuo^ 
^is  one  IS  beautiful.      Without  noise,  without  kppareitf^r^^^^^^ 
t^rl;  *7"««  "P^'^  '^-  swiftly  moving  belt  and  rides  out.  a  r  bbon 
three     eet  wide  on  the   broader  band  of  glistening  whi  e  rubber 
stretching  out  six  hundred  feet  to  the  ship.    You  have  s  en  a  m!n 
make  a  running  dive  from   a   springboard  ;    that   Is   the  way ^ir 
grain  ends  Its  Journey  to  the  sea.    The   belt    that  carriL  it  rC 
slowly  In  a  gradual  Incline  to  an  Iron  frame  containing  a  comblnT 
tlon  Of  broad,  small  diameter  pulleys  ;  over  them  the  belt  mak« 
a  Sharp  bend  and  starts  back  to  the  elevator.    But  the  ribbon  goJ^ 
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on.  leaping  free  like  the  Jet  of  a  fountain,  and  without  spilling  a 
single  golden  kernel,  without  ceasing    to    be    a    rlhhnn  T 
silently  down  the  black  spout  into  the  8Wp.  ""'  "    '°"' 

CANADA   ATLANTIC   RAILWAY  ELEVATOK.   DEPOT   IIARnOUR.   CAN 

rrje?  .n"'jrcrr  *"  -"•' "--  -- "- " '• 

Total  capacity  of  elevator  In  bushels loooono 

Length,  In  feet I.COO.OOO 

Width.  In  feet '.*.". 290 

Total  height,  In  feet  ..  ..  ..  V. *° 

Number  of  bins ' ^^^ 

Depth,  of  bins.  In  feet ^^ 

Capacity  of  bins.  In  bushels..".!'.! \  IL  ,^\^J1 

Number  of  elevator  legs ^'^^^  ^°      '^^^ 

Capacity  per  hour  each.  In  bushels!.*  !!  ■.* in  onn  t«  i.nnn 

Capacity  of  scales.  In  pounds                       '  *°  ^^'^^^ 

Capacity  of  scale  hoppers.  In  busbcis..".! ^fJnn 

Number  of  distributing  trolley  spcats  .          ? 

Capacity  from  boats  In  ten  hours.  In  bushels.*.*  .'!   !!   "  150000 

Into  cars  in  ten  hours.  !n  bushels..   ..  IS.^ 

Length  of  power  house,  In  feet '*  '*  '^^^ 

Width  of  power  house,  in  feet. .       ^* 

Number  of  boilers  (horizontal  tubular) *! 

'""  co;s:r' ""'''"  -  ■""'  ^"^"^  ■^■"" 

Kind  of  condenser, 

Size  and  style  of  electric  engine .q.  .  ,„„  „    .,    ,J«^ 

Size  of  dynamo  itr  x  18    Horizontal. 

35  K.W. 

THE  MONTREAL   WAREHOUSmo   COMPANY'S   ELEVATOR. 

Windmill  PrrlmrT^r",?^  «'«--'    ^'-toron 

^^Pacuy^of  one  mlirih^ei:!'  Z  Z.:..:iluT^:Z^ 

on  prg"27'''  '''"'°"  °'  '"^  ""■  ^'  ^"'^•^^  «^«^«-  «r«  numerated 
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Md  84  feet  wide.  It  will  be  built  entirely  of  noncombuaUble  mate- 
rial, the  Btruoture.  bin.,  bin  bottoms,  etc..  being  of  steel,  roof,  of 
tile  and  floors  of  concrete.  The  windows  will  have  metal  frames 
and  be  glased  with  wire  glass.  A  brick  wall  will  surround  the 
working  story  of  the  elevator  and  the  cupola  will  be  covered  with 
galvanized  corrugated  steel. 

The  equipment  will  Include  10  elevator  legs,  using  20"  x  7"  x  7" 
cups.  Five  of  these  legs  will  be  used  for  receiving  grain  and  all 
of  them  may  be  used  for  shipping.  This  gives  a  total  elevating 
capacity  of  100.000  bushels  per  hour.  There  will  be  five  pairs  of 
power  shovels  for  unloading  the  cars,  a  car  puller  with  four  drums 
to  pull  cars  In  either  direction  on  either  of  two  tracks  and  two  steel 
cleaning  machines,  each  with  a  capacity  of  4.000  bushels  per  hour. 

The  house  will  also  be  equipped  with  a  passenger  elevator  and 
a  sweeper  system. 

Grain  will  be  weighed  in  ten  hopper  scales,  each  holding  2.000 
bushels     Two  36"  belt   conveyors  In  the  cupola  will  distribute  the 

S:^,?!u"^     *^®  ^°"'®  longitudinally  through  trolley  spouts   on 
the  distributing  floors.  y  u«   ua 

V  Sa,^^  ^***®  °'  ^^^  elevator  next  to  the  Lachlne  canal  a  noncom- 
bustlble  marine  tower  will  be  built  which  will  contain  a  marine  lez 
capable  of  elevating  15.000  bushels  of  grain  per  hour.  An  extensive 
hen  conveyor  system  will  also  be  erected  to  deliver  grain  from  the 
elevator  to  vessels  lying  In  the  Windmill  Point  Basin  through  a 
total  of  19  marine  loading  spouts.  These  belt  conveyors  will  all  be 
86  concentrated  belts  having  a  shipping  capacity  of  15.000  bushels 
per  hour  each.  That  is,  the  elevator  can  deliver  to  ships  through  Its 
conveyors  30,000  bushels  per  hour.  Two  loading  spouts  will  also  be 
provided  to  load  barges  in  Lachlne  canal  basin  No.  1.  All  machine- 
ry will  be  driven  by  electric  motors.  The  foundations,  which  are 
now  In  place,  are  of  concrete,  resting  upon  piles. 

FISHERIES. 
The  fisheries  of  Canada  are  : 

(1)  The  AtlanUc  division,  from  the  Bay  of  Pundy  to  the  Coast 
of  Labrador,  embracing  deep  sea  and  inshore  fisheries. 

(2)  The  Estuarine  and  inland  waters  of  the  Eastern    Maritime 
Provinces. 

(3)  The  Great  Laurentian  lakes  and  rivers. 

(4)  The  Great  North  West  lakes. 

(5)  The  Rocky  Mountains  rivers. 
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(6)  The  Pacific  Coast. 

(7)  The  Perl-Arctlc  fisheries  at  the  mouth  of  the  Mackenzie 
Rlyer  and  In  Hudson  Bay.  ^-i^exizie 

as  ?o^'o^^"l°'  "*"  ^^"^'"  ^'^  ^^  ^"'°""  P'°^^"^««  '^'  »^  1902. 

Z'^^ 11.265.706 

^^'•\: 2.059.175 

S°^\ScotIa 7  3 

New  Brunswick 8912.514 

Manitoba  and  Territories 1  iiq  iw 

British  Columbia '   •'  gggA,; 

Prince  Edward  Island 887.024 

Total  of  Canada 121969  433 

Number  of  vessels -g. 

Tonnage ;;  "  ;;  ••  ••     Yi 

Number  of  men "  "•      ^'ffj 

d.^b4 

FORESTRY. 

^J^J^^^\^^^.  ^^^  ""^"^  °'  *^®  ^^P**'-*^  °'  ^ood,  timber  lumber 
|to:85"m  '  "'  unmanufactured    (produce' of  Canada)  w^ 

pulpwooS'  '"'  ^""^""^  '°'"'*''''  '"^  ^^^*  ^«  *^«  manufacture  of 
The  pulp  wood  region  extends  through   all   the   Eastern        > 
^nce«.  goes  as  far  north  as  Ungava  Bay  on  the  east  side  Z  Knl 
son  Bay  and  as  far  north  and  north  west  on  the  west  side  of  Hud- 
son  Bay  as  Coronation  Gulf  and  the  mouth  of  the  Mackenzie  River 
thus^constituting  one  of  the  greatest    pulpwood    regions    In  Te 

In   1903   there  were  39   mills  with  an  output  of  275  619  tons  of 

s;ipLrL°'2ir  r-'!?.*^"^  ^'"^  °^"^"^'-'  Pulp;84'8oTL° 
sulphite  and  2.940  soda.    The  total  value  of  the  output  was  $5,219- 

mPoi,«  ^7  ""fn*  '''"^  '"'^^'^  P"'P  °»"^«'  ^^«e  soda  mills  and  27 

?hf ^i      ""'"f-  /'^'  °^"'"  ^^'^  ^^^'"'^^  ^^^  mechanical  pulp 
The  power  required  to  drive  these  mills  Is  chiefly  water.      01  the 
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total  110,630  horge-power  required,  102,960  horse-power  Is  water 
power.  In  188i  there  were  only  5  establishments  with  a  total 
output  of  $63,000.  In  1891  there  were  24  mills  with  an  output  of 
$1,057,810.  In  1903  Canada  supplied  to  Great  Britain  about  7.1%  of 
her  needs. 

MINING. 

Canada  possesses  ores  of  all  the  economic  minerals,  and  the 
rarer  minerals  have  also  been,  found  In  the  various  pro- 
vinces, but  have  not  been  mined  to  any  extent,  through  lack  of  a 
market.  Large  quantities  of  the  following  metals  and  their  ores 
are  annually  produced.  The  metals  are  named  In  the  order  in 
which  their  values  appear,  the  first  named  having  the  largest  value, 
and  the  last  named  the  lowest:  Gold,  coal  (and  coke),  copper, 
nickel,  iron,  silver  and  asbestos.  For  several  years  these  metals 
and  minerals  have  ranked  in  the  order  ^Iven  above;  the  value  of 
the  total  mineral  production  of  the  Dominion  for  1903  was  $63,226,- 
510,  of  which  the  metallic  production  was  about  $34,000,000,  and 
the  non-metallic  $29,000,000. 

The  important  mineral  products  of  each  province  are  given  In  the 
following  table  in  the  order  of  their  relative  quantities  and  values:— 

NOVA  SCOTIA,  ir^CLUDING  CAPE  BBETON. 

•Co*l 5,000,000  tons 

Pig  Iron,  Steel,  etc J    liti.OOO  '• 

,.;  Ueoo.ooo 

>;°f?-,i ;:••••  ;•.•••.•••  •.;•••;•, iOO.OOOtons 

'Gokl  (free  and  in  combination  with  sulphur,  araenic,  etc.) 

Gypsum,      ^ 

Manganese,  I  Are  produced  in  a  small  way,  although  the  ahipmenta  of  gypsum 

Antimony,   f  sometimes  amount  to  large  quantities. 

Copper,        ; 

NEW  BBUN8WTCK. 

Coal  is  being  slowly  developed,  but  it  is  of  inferior  quality  andtg 
comparatively  remote  from  shipping  facilitieB. 

Ores  of  copper,  iron  and  antimony  occur  in  minor  quantities. 

QrEBEC. 

Asbestos. — The  most  Important  mines  of  asbestos  in  North 
America  are  In  the  Eastern  Townships  of  Quebec,  and  the  value  of 
their  products  exceeds  $1,500,000. 
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nf  irK°^^~®°*  ^'"^  °'^'  "*°^**  '"^  *»»«  Three  Rivera  District  etc 
Of  Quebec,  haa  supplied  an  Important  charcoal  Iron  '0^8'^  for  J 
rery  long  time.    The  production  Is  small,  but  the  vJlue  toconslder 

du|re;;^e^^i:j  sr o^LrdS?r.r rr^  ^^^  - 

CHBOMiTE-Conslderable  quantities  of  this  ore  are  produced  and 

^or^lZZTVlT'^''''''  '"  ''«^«^  '"^^^  t^«  c^ro^e  produced 
fjom  mines  m  North  Carolina  and  Maryland.    Probably  the  vriue  o« 

fontrnr  ^^'^  "^'^  ^'  ^'  ^^^^^  ^^--  ^--^  dVtrlct  on  tbf 
Gold  and  Phosphate  of  Lime  are  mined  In  a  very  Bmall  wav 
the  gold  occurs  In  gravels  of  both  recent  fonnatlon  a^d  oT SluTfai; 
3*,  T  r  r  ^'*'  possibilities  for  the  successful  mining  of  this 
metal  In  Quebec,  but  at  present  they  are  hampered  by  unwise  leSl 
lauon.  enacted  before  the  value  of  the  gold  deposits  wL  kno^  *^*^ 

ONTABIO. 

tle^'^ofTh  °r"  f  ^««y  ^^''^'^^  ^ith  copper  and  small  quantl- 
Tudiu^.  surrounding  and  adjacent  to  the  town  of 

Copper  occurs  In  the  form  of  yellow  sulphides  In  the  District  of 
Algoma.  as  at  the  Bruce  Mines.  Rock  Lake  and  elsewhere  but  Vt  ^. 
orTS  l^Tf^J'y-'^'''  -°^"^--  cf\riudTur;^fk:! 

t^^f^urtr^f  rTiiird^iir^^  ^^^-^^^  ^'"^"'^"•^'^  ^  ^^^^ 

IRON  ORE.--The  third  ore  of  importance  In  Ontario  Is  hemaUte- 

Dl^ct  r  °a?thiT  'T  ''  *'^  «^^^^  ^*^«'  ^^  *^«  MlchScotei 
District  also  at  the  Josephine  and  Prances  mines.    In  a  smaller  way 

t  te  mined  at  many  other  places.    The  country  nortJ  and  eLrS 
Lake  Superior  shows  the  surface  outcrop  of  kreat  Iron  dep^l^ 
Chiefly  hematite  but  In  places  magnetite,  which  Wd  fair  on  dev^o^' 
ment  to  equal  the  Mesabl.  Blwablck  and  Gogebic  ranges  otthe 
Michigan  ana  Minnesota  regions  south  of  the  lake 

Magnetite  Is  mined  to  a  small  extent  In  Eastern  Ontario 
Gold  Is  mined  In  Eastern  Ontario  In  the  district  lying  between 
wl'^lT  and  Prescott  to  a  small  extent,  where  It'i  L^  rafeS 
with  arsenic.    In  Western  Ontario,  or  the  Lake  of  the  Woods  DU^ 


^^r^ltth^.. 
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trlct.  the  gold  occurs  in  a  free  state  and  associated  only  with  com- 
mon pyrites.  The  amount  produced  annually  Is  small,  somewhat 
less  than  1300,000.  Arsenic  is  produced  in  the  Eastern  district,  in 
amounts  ranging  from  10,000  to  20,000  tons  annually. 

Silver  has  been  found  and  mined  in  the  district  lying  from  20  to 
30  miles  northwest  from  Port  Arthur  on  Lake  Superior;  the  produc- 
tion varies,  but  has  been  large  and  the  discovery  of  new  deposits 
la  probable. 

CoBuwDUM  is  being  mined  in  a  fairly  large  way  in  Eastern 
Ontario. 

Petboletjic  is  a  very  important  mineral  product  of  Ontario,  the 
value  of  its  annual  production  being  at  least  11,000,000. 

Salt,  Zinc,  Mica  and  Qraphite  are  minor  industries  of  the 
Province. 

NOBTH  W£8T  TERBITOBIE8. 

Coal.— (a)  Lignite  is  found  in  the  Prairie  and  Plains  sections  in 
many  localities,  and  is  mined  on  a  large  scale  for  local  domestic 
use,  and  also  for  steam  purposes. 

(b)  Bituminous  coal  is  found  in  the  Western  part  of  the  Terri- 
tories on  the  Eastern  slope  of  the  Rocky  Mountains,  and  is  being 
rapidly  developed.  The  coal  is  of  good  coking  quality  and  is  being 
coked  by  both  by-product  and  bee-hive  oven  methods.  It  is  used  not 
only  In  Canada,  but  also  in  large  quantities  In  the  North  Western 
States  adjoining  the  coal  field. 

(c)  Lying  along  the  West*"^  border  of  the  Province  of  Alberta 
true  anthracite  has  been  found  in  one  locality  near  Banff.  It  has 
been  mined  for  many  years  for  domestic  and  steam  uses,  and  has 
exhausted,  but  the  C.  P.  R.  have  discovered  a  new  and  large  deposit 
near  Banff  which  they  are  rapidly  developing,  and  the  quantity  of 
anthracite  in  this  new  deposit  is  very  much  larger  than  occurred  at 
Banff. 

Gold  and  Gipsuh  are  also  mined  In  minor  quantities. 


BBITISH  COLUMBIA. 

Gold.— The  first  product  of  British  Columbia  in  value  is  its  gold, 
which  is  produced  in  very  considerable  quantities  as  an  element  or 
metal  in  combination  with  the  ores  of  the  base  metals,  copper  and 
lead.  Free  gold  in  British  Columbia  is  diminishing  in  its  output, 
and  comes  chiefly  from  alluvial  mines.    Vein  mining  for  free  gold 
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In  British  Columbta  has  not  been  very  profitable,  nor  has  It  pro- 
duced any  considerable  quantities.  Promise  of  better  returns  has 
been  given  this  year  through  the  development  of  a  remarkable  mls- 
plckel  mine  In  the  Slmllkameen  District 

Coal  Is  produced  In  British  Columbia  on  both  the  eastern  bound- 
ary, as  at  Crow's  Nest  Pass,  and  on  the  coast,  as  on  Vancouver 
Island:  the  eastern  field  surrounding  the  Crow's  Nest  Pass  contains 
a  very  large  number  of  Beams  of  varying  widths  and  of  all  quallOes 
running  from  cretaceous  or  seml-llgnltlc  coal  down  through  the 
bituminous  Into  seml-anthraclte;  only  the  bituminous  coals  are 
being  mined.  The  most  extensive  works  are  at  Fernle.  Morrlssey 
and  Michel  on  the  Crow's  Nest  Pass  Branch  line  of  the  C.  P.  R. 
These  coals  are  coking,  and  the  coke  Is  used  In  the  furnaces  at  Trail 
Nelson.  Greenwood  and  Grand  Forks,  and  Is  also  shipped  In  large 
quantities  to  the  furnaces  In  Montana,  at  Butte.  Helena  and  Gfeat 
Falls.  Other  coals  are  being  found  In  the  Interior  of  British  Colum- 
bia, and  are  being  developed  to  some  extent.  These  minor  deposits 
occur  In  the  Nicola  Valley  and  In  the  Slmllkameen  Country. 

The  coals  of  Vancouver  Island  have  been  mined  for  years  and 
have  long  been  of  great  Importance.  They  supply  the  local  demand 
along  the  western  coast  of  the  province,  and  also  are  exported  In 
large  quantities  to  the  seaboard  towns  of  the  United  States  which 
He  on  the  Pacific  Coast  By  far  the  largest  quantity  goes  to  the 
Port  of  San  Francisco. 

CoppKB.-ThlB  metal  Is  a  most  Important  constituent  of  the  pyr- 
rhotlte  deposits  of  both  the  Rossland  and  Boundary  country.  It  1b 
used  as  a  collector  of  the  gold  and  silver  values,  and  is  smelted  to  a 
matte  carrying  from  15%  to  30%  of  copper.  The  principal  mines 
are  located  in  the  Boundary  District,  with  those  of  the  Rossland 
camp  pushing  them  close  for  first  place.  The  smelters  using  these 
ores  are  located  at  Nelson,  Trail.  Greenwood  and  Grand  Forks  and 
other  places.  There  are  also  furnaces  along  the  coast  and  on  Van- 
couver Island  of  minor  capacity,  but  which  do  a  good  business. 

Lead  is  mined  chiefiy  in  the  Kootenay  districts.  It  Is  smelted 
at  Trail  and  Nelson  only.  At  Trail  the  pig  lead  is  refined  by  the 
Dutch  process  known  as  the  "Betz."  which  is  a  combination  of 
electrolytic  methods.  The  lead  produced  by  this  refining  process  is 
extremely  pure,  averaging  over  99.7%  of  pure  lead,  and  commands 
a  very  satisfactory  price. 

SiLVEB  occurs  only  as  an  associated  metal  with  the  galena  or 


l«ftd  OTM  Of  th«  province.  It  hM  not  be«n  found  aeparately  but  In 
conjunction  with  lend  It  forms  a  very  Important  factor 'of  tbe 
pracloua  metal  production. 

Ziifc-ThlB  element,  formerly  an  obJecUonable  consUtuent  of 
inoet  of  the  lead  ores  of  the  Kootenays.  I«  now  being  succeaifuny 
■eparated,  and  treated  or  shipped  by  Itself,  and  It  forms  a  valuable 
product,  adding  considerably  to  the  total  mineral  wealth  produced 
each  year  by  this  western  province. 

iBow  OiM.— British  Columbia  contains  large  deposits  of  high 
grade  hematite  Iron  ore.  notably  the  large  deposit  at  Kitchener  In 
the  Ck>at  River  Valley,  and  minor  deposits  have  been  discovered 
along  the  coast  and  at  other  points  In  the  Interior,  but  through  lack 
of  a  market  none  of  these  deposits  have  as  yet  been  opened  up  to 
any  extent  The  Iron  ore  mined  has  been  sold  to  the  furnaces  as  a 
basic  flux  for  their  slllclous  ores. 

YCKOX. 

The  mineral  products  of  the  Yukon  Territory  are  Gold,  Silvbb 
and  Coal,  but  gold  Is  the  only  metal  which  has  received  much  If 
any.  attention  as  yet  It  Is  produced  from  alluvial  mines,  formerly 
through  thawing  the  frozen  gravels,  digging  them  and  raising  them 
to  the  surface  to  be  washed  In  the  spring,  but  now  the  methods  are 
being  Improved,  and  successful  attempts  have  been  made  to  mine 
these  gravels  with  dredges  and  steam  shovels,  and  during  the  past 
season  by  hydraulic  methods. 

SiLviEB  Is  of  minor  Importance,  but  Is  annually  produced  In  smaU 
quantities. 

COAi.  Is  now  being  mined  In  quantities  of  from  10,000  to  20.000 
tons  a  year  from  two  different  beds  along  tributaries  of  the  Yukon 
River.  The  quality  of  this  coal  Is  llgnltic,  but  reports  have  been  re- 
ceived which  Indicate  tbe  existence  of  beds  of  true  bltumnous  coal 


METHODS  OF  MINING. 

Coal  occurs  In  Canada  In  so  many  places  and  In  such  large 
seams,  that  only  those  which  are  of  the  best  quality  and  are 
situated  In  the  most  accessible  regions  have  as  yet  been  mined. 
Wltn  certain  few  exceptions  In  the  Province  of  Nova  Scotia  no 
great  depths  have  been  attained. 
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Coal  mining  method*  in  general  are  almpler  than  those  of  Eng- 
land, only  large  seams  of  three  feet  or  more  in  thickness  are  at- 
Ucked.  In  moat  cases  some  form  of  pillar  and  stall  or  pillar  and 
room,  method  la  adopted  for  working,  but  in  many  of  the  collieries 
of  Cape  Breton  the  long  wall  method  has  been  used  and  is  preferred 
on  account  of  its  ability  to  win  a  larger  percentage  of  coal  from  the 
whole  field.  The  use  of  this  method  is  of  course  largely  governed 
by  the  quality  of  the  roof. 

In  Nova  Scotia,  especially  in  Cape  Breton,  coal  cutting  machinery 
actuated  both  by  air  and  electricity,  is  much  used.  Haulage  by 
wire  rope  has  preference. 

Along  the  eastern  slope  of  the  Rocky  Mountains  the  cretaceous 
coals  are  found  too  Irregular  in  thickness  to  make  machine  cutting 
profitable;  in  the  coal  beds  of  the  Crow's  Nest  Pass  district  machine 
work  has  been  tried  and  found  to  be  feasible.  The  Irregularities  of 
these  later  coal  measures  has  necessitated  the  use  of  more  or  less 
modified  or  special  methods  of  mining,  but  as  a  rule  the  pillar  and 
room  system  is  the  one  in  general  use.  The  electric  haulage  Is  used 
tet  the  mines  of  the  Crow's  Nest  Pass  Coal  Company  and  is  found 
satisfactory,  In  spite  of  considerable  quantities  of  gas  being  present 
Haulage  by  wire  rope  is  also  in  use. 

Mktal  Mines.— Metal  mines  are  operated  and  worked  by  tHe 
same  methods  that  are  employed  elsewhere  in  the  world.    The  nar- 
rower deposits,  not  In  excess  of  8'  to  10'  In  width,  practice  the  old 
standard  methods  of  overhand  stoplng.  and  timbering  with  stulla 
and  lagging;   for  large  deposits  the  use  of  the  open  cut  method 
(with  or  without  the  steam  shovel)  is  employed  at  a  few  mines 
where  It  Is  practicable;  a  combination  of  open  cut— or  "Qlory  Bole" 
—with  radial  tunnels  leading  to  underground  loading  bins  from 
which  the  material  mined  is  hoisted  to  the  surface  through  a  verti- 
cal shaft  (known  as  the  "mining  system").  Is  employed  In  some  of 
the  very  large,  low  grade  copper  deposits  of  the  Boundary  district 
In  British  Columbia.   Caving  systems  are  also  occasionally  employed. 
At  Rossland,  B.  C,  and  generally  throughout  the  country  the  square 
set  system  of  timbering  is  in  use  on  account  of  its  great  applicability 
to  the  varying  widths  of  many  of  the  western  deposits. 
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CTILIZATION  or  I'BODICTS. 
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Coke  is  made  on  Cap«  Breton  Island  and  on  the  mainland  of 
Nova  Scotia.  In  the  Crow'a  Neat  DUtrlct  of  British  Columbia,  at 
Fernle,  Michol  and  Morrlssey,  and  also  on  the  Island  of  Vancouver. 

In  C4pe  Breton,  Belgian  ovens  are  used  largely,  and  the  more 
valuable  by-products  are  saved,  a  portion  of  which  are  sent  to  the 
•teel  works  at  Sydney  and  are  used  to  enrich  the  producer-gas.  In 
the  West,  by-product  ovens  are  used  to  a  very  small  extent,  since 
there  Is  as  yet  little  or  no  demand  for  the  by-products,  Ur  and 
ammonia,  made  by  these  ovens.  Bee-hive  ovens  are  In  general  use 
and  give  entire  satisfaction,  the  coke  made  from  them  giving  great 
satisfaction  as  a  metallurgical  fuel. 

The  coke  made  in  Nova  Scotia  and  Cape  Breton  Is  marlveted  en- 
Urely  within  the  province,  that  made  at  the  Crow's  Nest  Pass  mines 
l8  marketed  to  the  smelters  in  British  Columbia  and  to  the  large 
metallurgical   establishments   of   Butte,    Great    Falls   and   Helena 
Montana. 

Coal.— The  coal  of  Cape  Breton  and  the  minerals  of  Nova  Scotia 
supply  first,  the  local  markets  of  Nova  Scotia;  secondly,  a  very  con- 
siderable market  (amounting  to  nearly  1,000.000  tons)  In  the  New 
Eng'^nd  States;  thirdly,  the  very  large  market  of  the  St  Lawrence 
Valley  comprising  the  cities  of  Quebec,  Montreal  and  up-river  ports; 
fourthly,  the  balance  of  the  output,  which  is  increasing  rapidly  each 
year,  is  consumed  locally  by  the  iron  industry  of  the  locality. 

The  total  production  of  coal  in  Nova  Scotia  in  1903,  was  approxi- 
mately five  millions  of  tons. 

The  coal  of  the  North  West  Territories  is  llgulte  and  semi- 
bituminous  In  character.  Its  market  is  chiefly  the  prairie  sections 
of  the  country,  where  the  coal  is  used  for  domestic  purposes;  It  is 
aloo  used,  to  a  less  extent,  on  the  railways  of  the  interior  and  for 
8t«jam  purposes. 

The  coal  of  the  Fernie  coal  field  is  of  as  good,  if  not  better, 
quality  than  is  found  on  the  continent.  It  la  bituminous  in  character 
and  supplies  the  interior  of  the  province  of  British  Columbia  for 
botn  domestic  and  steam  purposes,  and  is  very  largely  exported  to 
Montana  as  steam  coal  to  the  mines,  and  for  the  supply  of  the 
Great  Northern  Railway  Company. 

The  CH)al  of  Vancouver  Island  finds  its  greatest  market  in  San 
Francisco  and  other  cities  of  the  Pacific  coast;  it  also  supplies  all 
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the  domestic  requirements  of  the  coMt  towns  and  some  of  the  in- 
terlor  towns  of  British  Columbia. 

MKTAiH  :-I«ox  Orr  is  smelted  on  a  large  scale  and  In  modern 
plants  at  Sydney,  N.  8..  at  Hamilton.  Midland  and  Sault  8te.  Marie 
In  Ontario,  nnd  in  smaller  quanUtles  at  Londonderry  N  S  Deso- 
ronto  and  Colllngwood,  Ont. 

Stekl  1h  made  by  open  hearth  methods  at  Sydney  and  New 
Olaagow.  N.  8..  at  Montreal,  P.  Q.,  and  at  the  Sault  Ste.  Marie 
works  m  Ontario.  Steel  is  made  by  the  Bessemer  Proceas  by  only 
one  plant  In  Ontario,  which  is  now  Idle. 

CopPEn  is  smelted  to  matte  at  Nelson.  Trail  Greenwood  and 
Grand  Forks,  B.  C,  also  at  one  or  two  furnaces  on  the  coast  of 
British  Columbia,  as  at  Crofton,  Ladysmlth.  Van  Anda  and  o*lfer 
places.  This  matte  is  bcBseroerlscd  at  Greenwood  and  Grand  Forka 
Jt  It  also  converted  Into  black  (or  blister)  copper  at  Nelson  and 
Trail.  This  product  goes  finally  to  the  United  States  for  trer^ment 
Nickel  and  the  associated  copper  ores  In  the  Sudbury  District 
are  matte-smelted  and  bessemerlsed  at  the  mines.  The  final  tq. 
fining  and  separation  was  formerly  done  In  New  Jersey.  U.  S  A 
but  a  refining  plant  Is  building  at  Sudbury  and  Is  exp.  cted  xo  be 
flnnhed  during  this  year. 

Lead  Ores  are  smelted  at  Trail  and  Nelson  only,  in  British 
Columbia;  this  pig  load  is  desilverized  and  refined  at  Trail  B  C 
by  the  Betz  process  before  mentioned.  Works  for  the  manufacture 
of  lead  pipe  are  successfully  running  at  Trail.  B.  C.  and  a  plant  for 
the  manufacture  of  sheet  lead  Is  under  construction  at  the  same 
place.  The  furnaces  and  plant  at  Trail  are  the  .iroperty  of  the 
Canadian  Smelting  Works,  a  branch  corporation  of  the  C  P  a 
and  this  large  cort)oratlon  Is  now  seriously  considering  the  e^tab^ 
jtehment  of  a  plant  at  or  near  Montreal  for  the  production  of  white 
lead  from  the  refined  pig  lead  of  Its  works  In  Trail.  B.  C. 

The  following  table  ehows  a  statement  .f  the  mineral  production 
of  Canada,  published  by  the  Geological  Survey  of  Canada  In 
February  of  this  year. 
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Table  xv. 
SUMMARY' OF  THK  MINERAL  PRODUCTION  OF  CANADA  IN  1903 


Metallic. 

^°pp!:.<t) Lb». 

Gold,  \ukon $12,250,000 

'"other 6.584.490 


Iron  ore  (exportB) j^,,. 

Pig  iron  from  Canadian  ore ««   ' 

L»d(c) ri„ 

Nickel(rf) ; V. 

Silver  (<j) W.'.'.'.  .'.'.[[' "   Oz. 

zi°M.) ::::::::  iL 


Total  metellio. 


Actinolite . 
Arsenic  . . , 
Aabestua  . 
Asbestio. . . 
Chromite. . 
Coal 


NON-MlTALUO. 


43.231,  lf-{> 


368.2.13 

42.0r)2 

18,000,000 

12,5Or.,.M0 

3.182.000 

900,000 


Ton« 
« 


Coke(/) ;  •••  . 

Corundum . 

Felspar ...........  « 

Fire  clay i  ..'!..,"."*.  i '  • 

Graphite '.'.'.'.'.'.'..'..'.'.'.'.  " 

Grindstones !.*..!'.!'!!'.'*  •' 

Gypsum i !..".! !..."..**.*.  •' 

Lunestone  for  flux *.'.'.'.'.'.".!.'  •' 

Mangansese  ore  (exports) «< 

Mica 


.  Tons. 


Mineral  pigments — 

Barytil 

Ochres .".'..'.'.' 

Mineral  water  

Moulding  sand .'.".Tons. 

Natural  gas  (g) 

£•»'  ,•  •    •  ■  • : •  VV.;.  .V.VTon,. 

Petroleum  (A) jjrl, 

S:*^»*« !".!.;.■.:  Tons! 

Pyrites .. 

Salt ■■.■.' .. 

Talc t< 

TripoUte ■     <• 


550 

2.->7 

31,780 

10.548 

3,383 

7,996  6.34 

644.132 

no  returns. 

13.228 

2,317 

738 

B..'.38 

307,489 

277.4.:'> 

IS.'S 


1,163 
6,226 


3,568 


1.100 

461. .3.36 

1.329 

a3,5:M 

63,537 

688 

835 


5.728,261 

18,8.34,490 

922,671 

707,838 

762,660 

5.002.204 

1,700,779 

48,600 


33,707,403 


3,108 

15,420 

891,033 

13.819 

33,830 

15,9i:?,946 

1,663,725 

18,066 

2,506 

23,745 

48,302 

384,2<» 

269,244 

1.889 

169,473 

3,931 

32,440 

100,000 

7.266 
168,900 

3,300 
922,672 

8,214 
126,133 
334,088 

2.064 
16,700 
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TABLK  VXI. 

SUMMARY   OP   THE    MINERAL    PRODUCTION  OP  CANADA    IN 

1903— Concluded. 


Pkoduct. 


Quantity. 


Stboctcbal  Matkbials  and  Clay  Pbodccts. 

Cement,  natural  rook. . . .  iiri. 

••        Portland ;.■.' ..  ' 

Granite 


Pottery .'.'.'.'.'.'.".'. 

Sands  and  gravel*  (exporta). Ti 

Sewer  pipe 

Slate...... 


ona 


92,252 
627,741 


Terracotta,  presaed  brick,  ike . ! 

Building  material,  including  bricks,  bnildbgatone, 
lime,  tilea,  &c 


Total  Btructural  materiala  and  cl      oroducta. 
all  other  non-metallic  .... 


Total  non-metallic 

"     metallic 

Estimated  value  of  mineral  prodnoto  not  retwned 

Total,  1903 

1902,  ToUl 

1901  ••  

1900  " 

1899  "  

1898  ••  

1897  ••  

1898  •«  .  

1896   ••  ...;; 

1894      ••  

18»3  "     '.'.'.'.'.'.'. 

1892  ••     ....          

1891  ••     ..         

1890  •«                 

1889    ••  .;. 

1888      "     ..       

1887      "      ..    

1886      " 


355,792 


Value. 

(a) 


75,655 
1,090,842 
150,000 
200,000 
124.006 
317.970 
22,040 
386,532 

5,650,000 


8.017.046 
21,202,062 


29,219,107 

33,707,403 

300,000 

63,226,610 

63.886.999 

66,339,168 

64,618,268 

49,684,027 

38.697.021 

28.661,430 

22.684.613 

20.648.964 

19.931,158 

20,035.083 

16,628.417 

18,976,616 

16,763,363 

14,013,913 

12.618,894 

11,321,331 

10,221,256 


CO 

•  The  total  production  of  pig  iron  In  Canada  In  1903.  from  Cana- 
dlan  and    mported  ores  amounted  to  297.885  tons,  valued  at  $3,742 
1?',K  7?       "  "  estimated  42.052  tons  valued  at  |707,838.  should  be 
attributed  to  Canadian  ore  and  255,833  tons.  vaJued  at  $3.034  872  to 
the  ore  imported.  ' 

(c.)  Quantity  or  value  of  product  marketed.    The  ton  used  Is  that 

(6.)  Copper  contents  of  ore.  matte.  &c.,  at  13-.235  cents  per  lb. 

(c.)  Lead  contents  of  ores,  &c.,  at  4-237  cents  per  lb 

(d.)  Nickel  contfenta  of  ore,  matte,  &c..  at  40  cents  per  lb. 

{€.)  Silver  contents  of  ore  at  53.45  cents  per  oz. 

(A)  Oven  coke,  all  the  production  of  Nova  Scotia  and  British 

Columbia. 
(ff.)  Gross  return  from  sale  of  gas. 
(h.)  Includes  crude  oil  sold  to  refiners  and  oil  sold  for  fuel  and 

other  purposes. 
(0  The  contents  of  ores  at  5.400  cents  per  lb. 


INDUSTJRIAL  CANADA. 

Among  the  large  manufacturing  establishments  throughout  the 
country,  the  following  are  especially  Interesting  from  an  engineer- 
ing standpoint 

*  ,'^^\^*°»<1»»»»  Pacific  Railway  shops  at  Montreal;  the  LocomoUvel 
t  i^^^J"^  ^°"  °^  M°"t^«al;  the  AUls-Chalmers-Bullock.  Ltd..  at 
Rockfleld,  near  Montreal;  the  Canadian  General  Electric  Co.  at 
Peterboro.  Ont;  the  Canadian  Westlnghouse  Co..  at  Hamilton.  Ont 

The  Canadian  Westlnghouse  Company  has  a  new  plant  under 
construction  at  Hamilton  for  the  manufacture  of  their  electrical 
apparatus.  The  WesUnghouse  Manufacturing  Company  Is  already 
engaged  in  the  manufacture  of  air  brakes.  The  new  shopB  consist 
of  foundry  pattern  shop,  pattern  storage,  general  machine  shop. 
detaU  machine  shop,  wurehouse.  Insulation  treating  building,  boiler 
house,  and  transformer  building.  The  lines  of  manufacturing  to  be 
taken  up  comprise,  alternating  and  direct  current  generators,  alter- 
nat  ng  and  direct  current  motors.  Including  railway  motors,  con- 
trollers, transformers,  switchboard  and  switches.  rheosUts.  instru- 
ments, meters,  arc  lamps,  and  various  subsidiary  apparatus 

The  equipment  of  the  plant  will  be  on  the  most  modem  and 
Improved  lines  as  developed  by  the  experience  of  the  Plttaburg 
factories.  .*«uu*6 
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CAiSADlAH  GENERAL  ELECTBIC  COMPAKT,  LTD. 

Tlie  plant  of  the  Canadian  General  Electric  Company  at  Peter- 
boro  occupies  about  40  acres.  The  largest  building  is  the  machine 
shop,  covering  an  area  .of  81,232  square  feet,  and  equipped  with 
the  most  modern  machinery.  The  motive  power  is  obtained  from 
the  Company's  plant  at  Nassau  about  six  miles  distant  The  water 
wheels  of  15.000  H.P.  capacity,  are  of  the  horizontal  turbine  type, 
and  each  wheel  Is  directly  connected  to  two  450  K.  W.,  three  phase 
revolving  field  generators  operating  at  138  R.  P.  M..  and  generaUng 
current  at  60  cycles,  6,600  volts. 

The  Company  controls  the  Canada  Foundry  Co.,  Ltd.,  at  Daven- 
port, Ont  The  buildings  connected  with  this  Industry  cover  at 
present  258.140  square  feet  (about  six  acres)  of  operative  floor  space. 
The  shops  are  fitted  throughout  with  the  most  modem  machinery 
required  for  the  construction  of  steam  and  electrical  locomotives, 
boilers,  engines,  railway  and  highway  bridges,  electric  travelling 
cranes,  railway  trucks,  pumping  machinery,  water  works  supplies, 
etc. 

THE  ALLI8-CHALMEB8-BULLOCK,  LTD. 

The  Allte-Chalmers-Bullock,  Ltd..  is  one  of  the  companies  most 
recently  organized  co  supply  the  Increasing  demand  for  power 
machinery  of  all  kinds.  Their  works  are  situated  at  Rockfleld, 
P.  Q.  The  shop  buildings  are  modern,  and  there  is  every  facility 
for  the  handling  of  the  work. 

The  main  machine  shop  Is  a  building  400  ft  long  and  100  ft  wide. 
The  AUls-Chalmers-Bullock  Company  manufacture  air  compressors 
and  pneumatic  machinery,  mining  and  mill  machinery,  steam  and 
gas  engines,  water  wheels,  and  electrical  apparatus. 


THE  SHOPS  OF  THE  CANADLAN  PACIFIC  RAILWAY  COMPANY. 

The  Canadian  Pacific  Railway  Company  has  under  construction 
two  large  shops  for  the  construction  and  repair  of  Its  railway  stock, 
viz.,  the  Angus  shops  at  Montreal  and  the  new  shops  at  Winnipeg' 
Manitoba.  It  is  expected  that  the  first  of  these  plants  will  be  in 
complete  operation  by  the  end  of  the  present  year. 
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»».  J^*  ""*  °'  *^*  Montreal  shop  has  an  area  of  over  200  acres  and 

162  ft  by  1.166  ft.  win  be  used  as  a  machine  and  erecting  shoo  for 
ocomotlves.    It  is  intended  to  repair  here  from  400  to  500  lo^ml 

TlVZrIT  "'^  ?  ''^"'°"  *°  ^°'^«'^"«^  '^°^  'S  to  100  new  onet 
The  shops  are  constructed  In  a  plain,  but  substantial  manner  AH 
walls  are  of  brick,  and  Are  waMs  and  curtains  are  put  In  Cherever 
they  do  not  Interfere  with  the  uses  to  which  the  buildings  Tre  to  S 

He^atino  SY8TEM.-The  hot  air  system  has  been  adopted  for  heat- 

SL  fror'th  ^'T!'  '''*'**'"*'*'  '^  *"°^«'«  *°  *^«  ^"f^re^t  bund- 
SfnfoT.,«^!  r  If'  r"""'  *'°"''  ^•^^^^  *»  *^°"t  2.600  feet  from 
the  most  distant  part  of  the  system.  The  buildings  have  a  combined 
volume  of  about  26.000,000  cubic  feet,  and  from  %  to  %  ofTe  wau 
surface  is  glazed,  besides  which  there  are  sky-llghts  ^gre^ung 
Sh,  J^'  '""■^'^®-    "^^^  specifications  require  that  moet  of  the 

buildings  should  be  heated  to  a  constant  temperature  of  es-FaS! 
when  the  temperature  outside  is  10«>  below  zero.  The  radiators  for 
this  surface  contains  an  aggre^te  of  about  200.000  linear  feet  of  1" 
pipe  m  vertical  colls,  with  cast  Iron  bases,  which  are  coupled  up  in 
sections  of  about  200  ft  each.  «  "v  *u 

The  fans  are  calculated  to  have  a  capacity  sufficient  to  completely 
change  the  air  in  any  building  in  about  20  minutes. 

METHOD  OF  DBiviNo  Machines—aii  the  machine  tools,  the 
cranes,  the  car  transfer  teble  to  the  passenger  car  shops,  the  fan 
motors  for  the  exhaust  fan  and  pressure  fan  In  the  blacksmith  shop. 

?!     ,°T!".      *^*  '°"''^'^'  ^""^  *°  '"*=*  »"  apparatus,  except  the 
fans  of  the  heater  system,  and  a  small  amount  of  hydraulic  appara- 

T*  !^!^  ^i®""  "^"^  "®  electrically  driven.    The  power  is  dlstrl- 

600  volt,  three  phase  A.  C.  current.  7,200  alternations;  but  certain 
important  machine  tools  In  the  locomotive  shops  and  the  frog  shop 
as  well  as  all  the  travelling  cranes  and  some  smtli  motors  In  the 
foundry,  are  operated  by  250  volt  continuous  current 

PowEB  Pi.ANT.-ln  the  boiler  room  are  4-416  H.P.  Babcock  ft 
Wilcox  boilers  built  for  a  working  pressure  of  150  lbs.  per  square 
inch  and  superheat  of  150«>  Pah.,  and  1-300  H.P.  boiler  (same  make) 
built  for  a  pressure  of  800  lbs.  per  square  Inch,  to  be  used  In  tesUng 
locomotives.  ^^ 
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The  induced  draft  system  Is  employed  In  connection  with  a  steel 

fitted  with  economizers,  feed  water  heaters,  ash  hoists,  etc     In  the 
engine  room  there  are  three  750. H.  P.,  and   one  375   H.  P  cross! 
compound,    horizontal.    Corliss    engines,    making    160    R.    p     m 
directly  connected    to    three  .500  K.  W.  and  one  250  K.  W    threi 

lT:.ol:%K'%rZ'Tn  «-^^- these  gene^^at^r^  IL^ 
are  two  250  K.  W.,.250  Tolt.  D.  C.  dynamos  for  the  crane  service 

Jo!,.  t™^^"'°»  ^rane.  exciters,  etc.  A  tunnel  from  the  po^"; 
house  running  to  the  most  Important  buildings,  carries  on  JaU 
brackets  the  live  steam  pipe  for  heating  by  day   a  h  g^  pressure 

;rn^dr:ipr"^""^  "-"•  ^^^  ^^- '-  —^  --::r- 

Electbic    iNSTALLATioN.-ln    a   total    of   about    200    electrical 

^lltr;      r'J'  "'  °'  ^"'•'^'^'^  ^P^^"^-     The  system  adoptt  a 
pointed  out  above,  uses  three  phase.  600  volt  current  without  trans 

H.P.  Induction  type.  A  suitable  switchboard  Is  Installed  in  th! 
power  house  for  the  distribution  of  the  current.    For    hop  ani  yard 

d^Tal'^irclT  'T'  T'  ^°^'°-^  "^  lamps tSpplejr. 
eo  by  3,800-16  C.1-.  Incandescent,  .110  volt  lamps. 

lo  JlTrr^  ^•^^^^^''^-Tl^e  BhoPB  are  equipped  with  a  complete 

DhnL  H^'^r'  '^!''"*'  ""^^  *  ^^  "^^^  switchboard  and  60  tele! 
phones,  besides  others. for  long  distance  connecUon 

tn^^t"^^''*'"^**'^''^  ""^  MACHiNM.--ln  the  shops,  the  small  machine 

It  ^"^  "V^^^'^  '^  *'°"^-    ^  »  '■^''"Jt  Of  a  series  of  p^^tiSJ 

teste,  about  45%  of  the  aggregate  maximum  H.P.  was  used  m^ 

L"torf"  ^'■°^'*"°^^^»  t^*  »»^«»  <"  the  conductor   mains  to   the 


THE  LOCOMOTIVE  &  MACHINE  COMPANY  OF  MOXTREAL.  LIMITED. 

aholf  flf  °^n  °^*^^  *^°''®  Company  are  situated  at  Longue  Polnte 
about  five  miles  from  the  centre  of  the  City  of  Montreal.  Sey  covel 
a  floor  space  of  nearly  250.000  square  feet,  and  are  used  for  bufXJ 
locomotives  and  for  structural  steel  work.  The  sh^s Vave  a  Z- 
city  Of  2o0  locomotive,  per  annum,  and  an  annual  output  of  st^c 
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tural  steel  of  12,000  tons.  At  present  the  number  of  employees  Is 
1,000.  The  buildings  are  substanUal  and  contain  the  moat  modern 
tool  and  labour  saving  devices. 

In  the  power  house  are  two  generators,  one  engine  driven,  and 
one  motor  driven.  The  former  machine  Is  a  three  wire,  direct  cur- 
rent generator,  with  balancer  giving  two  voltages  for  the  variable 
speed  motors.  The  lighting,  both  arc  and  Incandescent.  Is  done  at 
116  volts.  The  constant  speed  motors  are  operated  at  230  voltB, 
while  the  variable  speed  are  connected  by  means  of  their  control- 
lers to  the  115  or  230  volt  circuits  as  required.  These  latter  permit 
of  a  speed  varkiUon  of  four  to  one,  and  tools  that  require  a  greater 
speed  range  than  this  are  equipped  with  Rears  or  cone  pulleys. 

The  motor  equipment  comprises  some  140  motors,  varying  from 
three  H.P.  to  60  H.P.,  some  shunt,  some  series  and  some  compound 
wound. 

Those  Interested  in  the  construction  of  locomotives,  structural 
steel  work,  or  In  electrically  driven  machine  tools,  will  be  well  re- 
paid by  a  visit  to  these  works. 


THE  CABBIDE  INDUBTBT. 

A  comparatively  new  industry  In  Canada  Is  the  produc- 
tion of  carbide,  which  Is  being  quite  extensively  used  for  the 
production  of  acetylene  gas  for  lighting  purposes.  The  Canadian 
Pacific  Railway  has,  for  example,  lately  adopted  ac€ftylene  as  their 
standard  method  of  car  Illumination.  The  following  serves  as 
an  illustration  of  how  the  carbide  is  produced. 

The  Ottawa  Carbide  Co.,  promoted  and  controlled  by  members  of 
the  Bronson  Co.,  of  Ottawa,  has  been  manufacturing  calcium  car- 
bide In  the  City  of  Ottawa,  since  the  autumn  of  1900.  The  carbide 
factory  has  at  present  a  capacity  of  4,000  tons  per  year,  with  addi- 
tional room  for  adding  50%  of  this  capacity,  and  provision  being 
made  so  that  the  building  can  be  extended  to  still  further  Increase 
the  output  when  necessary. 

The  power  Is  furnished  by  the  Ottawa  Power  Co.,  who  have  two 
1,500  K  W.,  single  phase.  7,200  alternations  A.  C.  Generators  direct 
connected  to  horizontal  water  turbines  working  under  a  head  of 
from  25  to  36  ft  There  are  In  addition,  two  small  direct  current 
unlta,  which  furnish  exciting  current  and  also  sufflcient  power  for 
driving  the  grinding  machinery  in  the  carbide  plant.      The  power 
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1.  generated  at  2.300  volts,  and  is  transmitted  a  dlsUnce  of  about  . 

their  respective  furnaces.  ^  Immediately  behind 

n  Ji't-^IT''"!  "'  °'  *^'  ^""^°  'y^^'  «»«^  consisting  of  a  boiler 

line,  own  being  iwwaled  from  lb  mate  Ja  »^  .k       i      '""^ 
"mUKe.  by  a  permanent  brick  wall  f„^  h^i        u.  *"  ""^  ■»"■  °' 

Thi.  top  ^  .^,  w;ti;Tbrrd™w°'i'Z.~:M"fj;".*°"- 

••tUIng  Hue  and  .teel  chimney,  and  aln,  carrtef^.  i",  .™^'°.'' 
Which  la  conuined  the  mteed  «w  mateL  ""'  *"**  '" 

«.  °r.r  n'oi-  c^rin'pir^.r'K^'"-'  "'«»"'- 

«.h,  and  mne'ln  i^^^^ric  Jrl'^°^:i^,XZ"^l  "^"^ 

t.-:t.  i^fT^  rs^r  HSF-r 

construction,  the  coke  and  Ht»,«  k 7  ^  **®  *°^  frame-work 

this  Plant  aid  m^«f  in  ?he    rtre^'^^^^^^  -^b  of 

grindlngs  and  screenings  bef^rf  being  eSta^^^^^^^^^  ---^ 

consequent  handling  from  one  machine  to  L?h  f^'  ""^  *^® 

makes  the  great  height  necess^  JJom  thTmY,,;;^"'*^!'*^^^' 
mixed  material  Is  carried  by  m^  of  a  Dlat«  «.  ^  ^^  **»« 
tanks  on  top  of  the  furnaces  "^    *'  '°''^"'^°"  *°  «"  «^« 

The  bottom  of  each  furnace  Is  formed  of  a  solid   h.,^   k  u  . 
mas.  Of  carbon,  and  can  be  connected  electrlc:ny\ron;Slnro? 
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the  transformer.  The  other  terminal  of  the  transformer  Is  con- 
nected to  a  long,  vertically  hanging  rod,  to  the  bottom  of  which  Is 
attached  a  carbon  electrode  some  18"  long  and  of  rectangular  cross 
section.  This  rod  and  electrode  can  be  mored  vertically  by  mean* 
of  a  chain  and  hoist  In  the  regulating  room  (situated  directly  abov* 
the  transformer  room).  The  control  Is  by  hand,  the  operators  hav- 
ing In  front  of  them  a  volt  meter  and  ammeter  for  each  furnace, 
their  duty  being  to  maintain  an  approximately  constant  current  on 
each,  the  voltage  being  controlled  from  the  power  house.  The  opera- 
tion Is  started  by  striking  an  arc  between  the  electrode  and  tfie 
furnace  bottom,  raw  material  being  then  supplied  to  the  furnace  by 
the  attendants,  who  control  openings  In  the  bottoms  of  the  raw 
material  tanks.  As  the  material  comes  under  the  action  of  the  arc. 
It  Is  fused  and  carbide  Is  formed,  the  arc  shortens  and  resistance 
drops;  the  current  then  rises  and  Is  Indicated  on  the  ammeter  In 
front  of  the  attendant;  he  raises  his  electrode  until  the  current 
again  becomes  normal;  this  operation  Is  continued  until  a  "pig"  of 
carbide,  weighing  some  300  to  400  pounds,  Is  formed,  the  electrode 
having  risen  a  height  of  perhaps  two  feet.  The  steel  plate  of  the 
tank  Is  protected  from  the  Intense  heat  of  the  carbide  'by  part  of  the 
mixed  material  which  Is  unacted  on,  this  varying  In  thickness  from 
six  Inches  to  16  Inches.  The  power  used  In  each  furnace  Is  about 
160  K.  W.,  viz.,  2.000  amperes  at  75  volts. 

The  average  output  of  the  process  Is  In  round  numbers,  one  ton 
of  carbide,  per  horse  power,  year.  The  present  capacity  of  this 
plant  using  4,000  H.P.  (3,0C0  K  W.)  is,  therefore,  4,000  tons  per 
year  (continuous  operation  six  days  per  week). 

As  the  carbide  Is  only  molten  at  a  very  high  temperature,  skin 
forms  on  the  outside  of  the  "pig."  When  the  operation  Is  com- 
pleted the  truck  and  furnace  containing  the  "  pig  "  Is  disconnected 
and  wheeled  out  from  Its  brick  arch  to  the  cooling  room,  where  It 
is  handled  by  a  travelling  crane  and  allowed  to  stand  to  cool  for  a 
few  hours.  The  "pig"  Is  then  hard  enough  to  dump,  and  after  dnmp- 
Ing,  Is  allowed  to  cool  still  further  before  handling.  The  outer 
crust  and  hard  skin,  consisting  of  a  low  grade  quality  of  carbide.  Is 
then  peeled  oft  with  pneumatic  chisels,  the  "pig"  broken  Into  large 
pieces  with  sledges  and  put  Into  a  crusher.  From  the  crusher  it 
passes  through  a  screen,  which  sifts  aifi  sorts  the  carbide  Into 
various  sizes  for  commercial  use.  These  different  sizes  are  then 
packed  in  air  tight,  steel  cans,  th«  usual  size  containing  100  lbs.  of 
carbide. 
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MANUFACTURHS.  OBNDRAL. 
By  comparing  the  return*  of  the  Ifloi  mbsh.  .i»i.  *v 
ment  or  those  manufacturaa  hAvino-  n^^  ..-  uwvwop- 

in  th.  V.1U.  01  tk.  product  p.,  employ.^  '      ^~ 


TABUB  Zn. 
No.  of  EtUb>        Cap. 

Armg  and  ammuhiUon...  14  iirtbW 

Booic.  and  suuonery....  519  ^;;S5;m 

^Jf^**'*^"  120  5.710.843 

Drink,  and  stimulanta...  884  89.340.286 

Fibrous  material  79  3,901906 

Food,   animal   1,218  i3.896.363 

!^!;  ^^^^^t""   ^»'  24.781.261 

Furniture,     houses     and 

^""<**»«"   888  22.409.724 

^Id,  sUver,  jewellery.  &c  64  2.260.430 
Leather,  boots  and  shoes. 

,,*J:, 439  21.668,890 

Lighting,   supplies,   etc...  132  27.632.868 
Machines,  tools  and  imple- 

Mrr«      •|-V ^^  "'712.602 

Matters,  animal 53  ^^^^^^ 

3*®"'  y^^^^'We  2.969  84.819.298 

Mathematical  Instruments. 

®'c.   _  ^  jjg  _ 

Musical  Instx-iments  .....  46  4.290,'847 

Ships  and  boats eo  3.303.434 

Btone.  clay  and  glass 677  7.117  246 

Textile  fabrics  and  dress.  1,648  55,732,164 

Miscellaneous  141  g^ogjS 

^°^    11.126    1441,053,060 


Em* 
ployee*. 

611 
10,724 
14,463 

2.259 
11.275 

2,621 
18,030 
16.705 

17,163 
1.644 

19.332 
4.810 


38.923 

1.864 

66.476 


V«lD*  of 

Product*. 

I  1.064,000 

13,796,161 

19,420,999 

6,368,748 
36,034,328 

4,211,806 
31.961,369 
47,492,461 

24,983,982 
2,491,622 

34.863.019 
11.317.374 

61.636.978 

3.325.169 

71.713.699 

1P9.760 
3,380.727 
2,291.668 
6.820.644 
62.035.664 
8.390,^994 


306,694    $452,775,677 
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Thi  Docks  at  Quebec  a«d  MoifTBEAL  are   deicribed  ai  lllu- 
traung  the  .hipping  facIIlUe.  of  the  Dominion. 

to  Habboub  of  Montreal  cover,  an  area  of  about  4  000  acre. 

"dth  ThT^fnT^*'**''  ""^'  '°  ^^"'^^  »>y  neiSronrm^e  ?; 
width.  The  Lachlne  Canal  (with  14  ft.  depth  of  water)  enter,  the 
hjTbour  near  If  up  rtream  end.  The  whanre.  now  built  w!S  2' 
•Jfltlon.  to  be  flnl.hed  early  In  1905.  give  the  toUom^be^ 
frontage,  at  extreme  low  water:— 

26  ft  to  27%  ft  depth 19.098"    "8,615      " 

I    82  ft.  depth 16,239   ..    ..  2*887      .. 

86  ft  depth 90o   «•    »  qi>jq      .. 

'^°^ 38.W6  ft  or  7.849  mfle*. 

w*f^rT».''^""T  "*•  ''"^  '''"  exception  of  some  of  the  old  shallow 
^  w.Th  rT*  fT""'  200  ft  to  300  ft.  in  width,  and  are  equip- 
Ped  with  railway  tracks  entering  from  both  ends  of  the  harboun 
The  newer  and  deep  water  wharves  are  being  paved  with  granite 
block  pavement  on  a  concrete  foundation,  and  furnished  wUh  the 
mort  modem  arrangement  of  track  sidings  and  crossover  switches 
amounting  m  most  cases  to  six  tracks  on  the  larger  wharves  ^ 
M  21?  wM^'^i'  '/'^!  "*  """^  "''''*'  construction.    These  shed,  are 

L?«  '  .°*  ^''^  ^''°"  "•*  »  ^°^  1«°K*^  °'  6.769  feet,  givt- 
ta«  a  floor  area  Of  648.864  «,uare  feet  (nearly  15  acres).  The  ;hed. 
wUl  be  equipped  with  the  most  modem  facilities,  will  havr  the  car 

for  waggons  to  both  lower  and  upper  floors,  as  well  as  haverwd- 

1TJ\°T^^''  V"^"^  """^  '"*  *^"  ^"'•'^  P'«"°™  °°  a  l«^el  with 

^t,«H  T'^onf  ""^  **  "'^  '"'*^"  ^*"  *^  ^^'^'^y  '°r  the  opening  of 
navigation  In  1905.  and  all  will  be  ready  for  1906. 

lArge  coal  handling  towers  transfer  coal  from  the  ships  to  the 
wharf,  or  directly  to  railway  cars,  and  more  of  these  towers  are  In 
process  of  construction.  "* 

Up  to  the  present  Ume  a  fleet  of  grain  elevators  have  transferred 
the  grain  from  Inland  barges  and  boats  to  ocean  vessels.  One 
gram  elevator  (1.000.000  bushels  capacity)  has  Just  been  flnlshed 
and  another  of  equal  capacity  will  be  finished  in  1906.  (See  nan' 
111  ,T»»««Vl«^»tor8  Will  take  grain  directly  either  from  Inland 
vessels  or  from  railway  cars  and  deliver  it  to  ocean  .hips. 
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At  Quebec  are  the  Prlncen  Louise  docki  courtructed  by  the 
Quebec  Harbour  Commlsalonere,  and  adminUtered  by  thera. 

The  tidal  harbour  hai  an  area  of  20  acrei,  and  the  wet  dock  an 
area  of  40  acres. 

The  quay  frontage  of  the  tidal  harbour  and  river  front  piers  Is 
4.600  lln.  feet,  and  ot  the  wet  dock  8.600  feet 

The  quay  surface  Is  some  60  acres  In  extent,  on  which  there  are 
Ave  miles  of  railway  tracks,  connecting  with  the  various  railways 
terminating  at  Quebec. 

Along  the  quay  front  are  landing  sheds  with  a  floor  area  6f  174, 
000  sqr.  feet  One  grain  elevator  of  1,000.000  bushels  capacity,  serv- 
ing two  loading  berths.  One  grain  elevator  ot  250.000  bushels  capar 
dty,  serving  one  berth,  and  one  cold  store  with  100.000  cub.  ft  of 
refrigerated  space. 

At  St  Joseph.  Levis,  la  a  graving  dock  of  the  following  dimen- 
sions constructed  by  the  Quebec  Harbour  Commlasloners.  admin- 
istered by  the  Federal  Government 

^^SOi 600  ft. 

Width iQQ  „ 

Entrance  width 62  " 

Bntrance  dll  below  low  water 7%  " 

Rise  of  spring-tides 18  •• 

Inaugurated  September  23rd,  1886 

First  vessel  docked.  September  Ist,  1886 
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"         Mining .*/' • 

"        Population..  ..        '.  ']  [ '^ 

"         Power  Co ^ 

Ottawa  Carbide  Co..  ..    ^ 

"       Electric  Co.. **"** 

"       Railway  Co.*.  '.*.  .*. J? 

Population  of  CHuada *^ 

Power  developments.  Cani^i*  NU^'poweV  Co    '.'.'.""  84 

•|               Chambl7 go 

Hamilton    Cataract    Power,    Light    ft 

Tr»cUon  Co ,«- 

;             ••               Lachlne "    ;. 'JJ 

I              Montreal  Light,  Heat  ft  Power  Co.'.*  SO 

Niagara  Dlrtrlct 84.37 

^             ^               Onterlo  Power  Co gg 

Ottawa  District ^t  utt 

Ottawa  Blectrlc  Co gg 

H           "            «    ''        "      K^^*y  Co.  .'."  38 

Quebec  Railway,  Ught  ft  Power  Co...  89 

Sanitate.  Marie „ 

I             !!               Bhawlnlgan  W«ter  ft  Power  Co.V  .*.'  S2 

Toronto  ft  Nlagarm  Co..    ..  ss 

Prince  Edward  Island,  Area..   ..  . 

Climate..  ..  .'.'  .'." J 

"       Population I 

ProTlncea  of  the  Dominion * 

Pulp  Wood  Region  and  Production.. J 

Quebec,  Area • 

CUmate * 

Docks • 

Mining ."..". !J 

Population **. *; 
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QuebW!  Railway,  Light  &  Power  Co j^ 

Railway,  Canadian  Pacific •- 

Grand  Trunk .*.*  .'.*  ' JJ 

R^lways ■■                   "  j^jg 

CoBt  to  Federal  QoTernmMit  (labia).  m 

Blectrtc 2 

M 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
20 
10 
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Montreal  Street 

Rainfall  In  Canada  (Table) 

River,  Albany '. 

CburcblU ..   ., 

Columbia 

Oopperaaine 

Fraeer 

Oreat  Pish ..         .. 

Maekoizie 

liiramlcbl 

N«lw>n 

Ottawa .'  '" 

Peace 

Red 

Restlgouche .. 

Richelieu 

Saguenay 

St  John .. 

SL  Ifaurlce *.   ........  ..  ] 

St  Lawrence 

Sartcatebewan 

St  Clair  Tunnel ..  ..        ..  .     " 

St  Lawrence  Oanal  System [[ 

"  Season  of  Naylsatl<m 

•*  Ship  Cbanael .','  {£ 

Sault  Ste.  Marie  Power  Development g7 

Shawlnlgan  Water  ft  power  Co. •• 

Shipping  (Table) \    \  '"  Jj 

Docks  at  Montreal -n 

"       "Quebec \\ ^ 

8oulang>9B  Canal.  Description  of H 


Telegraph  Systems 


Blectrical  Equipment ..   ..        u 
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Telephone,  Bell  Co ^ 

'*          Systems ..,....'  tf 

Temperatures,  Table  giving  annual  and  quarterly  mean  and 

dally  range . 

Toronto  ft  Niagara  Co m 

TransportaUon  faciliUes !.........  ..  . .  9 

of  wheat  from  field  to  market..  41.47 

Tunnel,  St.  Clair *' ^ 

Victoria  Jubilee  Bridge *.    .'   ..,.],','  ^ 

Tubular  Bridge ..  ......    ..   ,,  [\  jq 

Wheat  prodiMtip 40 

•*     tranapmtb.  on Ij.^>y 

Takon,  Area- [[             '*        '"  ^ 

Mining mA 
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